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APPARENT  REPRODUCTIVE  BIMODALITY  IN 
LIOLAEMUS  ALTICOLOR  ALTICOLOR 
(REPTILIA:  SAURIA) 


Martha  Patricia  Ramirez  PiniUa  and  Raymond  Laurent 


Digsection  of  162  females  showed  that  Argentinian 
Liolaemus  alticolor  alticolor  populations  are  apparently 
reproductively  bimodal.  Oviparous  and  viviparous  females 
have  vitellogenesis  in  the  fall;  in  oviparous  females  fall 
vitellogenesis  is  partial  whereas  viviparous  females  exhibit 
complete  vitellogenesis.  Oviparous  females  are  egg  retainers 
and  occupy  a  wider  altitudinal  range  (2600  -  4200  m)  than 
viviparous  females  (3550  to  4300  m).  No  significant  differences 
were  found  between  oviparous  and  viviparous  females  in 
merKtic  characters  of  external  morphology  and  scuteUation.  We 
suggest  that  oviparous  and  viviparous  forms  of  Liolaemus 
alticolor  alticolor  may  correspond  to  cryptic,  sympaWc  species, 
and  that  this  taxon  may  provide  interesting  dues  for  the 
evolution  of  viviparity  in  reptiles. 


Introduction 

Oviparity  predominates  among  reptiles,  although  viviparity  is 
common  (Blackburn,  1985).  Reproductive  bimodality  is  relatively  rare. 
Examples  occur  in  the  genus  Liolaemus  with  both  oviparous  and 
viviparous  species.  Both  are  found  in  Chilean  Liolaemus  and  in  the 
Argentinian  subgenus  Eulaemus  (Donoso-Barros,  1966;  Cei,  1986; 
Ramfrez-Pinilla,  1991).  Donoso-Barros  (1966)  believed  that  such 
reproductive  modalities  do  not  always  show  a  clear  relationship  with  the 
type  of  habitat  occupied  because  sympatric  species  are  found  with 
different  reproductive  modalities.  However,  the  species  in  the  coldest 
climates  tend  to  be  viviparous  (high  altitude  species)  (Donoso-Barros 
and  Cei,  1971;  Shine,  1985). 

Liolaemus  alticolor  Barbour  has  its  type  locality  at  Tiahuanacu 
(Bolivia),  but  has  a  wide  geographic  range  throughout  the  high  Andean 
plateau  of  Chile,  Bolivia,  Peru  and  northern  Argentina.  This  species 
includes  two  subspecies,  Liolaemus  alticolor  walkeri  Shreve,  found  in  high 
Andean  plateaus  of  Junin  in  Peru  and  of  Antofagasta  in  Chile,  and 
Liolaemus  alticolor  alticolor  Barbour  found  in  the  high  Andes  of  Tarapaca 
(Chile),  Bolivia,  southern  Peru  and  northwestern  Argentina  (Peters  and 
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Donoso-Barros,  1986).  Both  forms  were  reported  to  be  live-bearing  by 
Donoso-Barros  (1966).  However,  analysis  of  northwestern  Argentinian 
Liolaemus  alticolor  demonstrates  that,  at  first  sight,  morphometrically 
similar  specimens  identifiable  as  Liolaemus  alticolor  alticolor  show 
reproductive  bimodality  (Laurent  and  Noriega,  1988). 

Viviparous  and  oviparous  forms  have  been  reported  in  several 
lizard  species:  Lacerta  vivipara  (Lantz,  1927;  Brana,  1986).  Phrynoceplmlus 
theobaldi  (Sergeev,  1940),  Ablepharus  bivittatus  (Terentjev  and  Chernov, 
1965),  Seiphos  equalis  (Greer,  1983),  Sphenomorphus  nigricaudus  (Greer, 
1983),  Lerista  bougainvillei  and  Mabuya  sulcata ,  (Shine,  1985),  Mabuya 
capensis  (Brown  Wessells,  1989).  The  subpecies  of  Scelopoms  aeneus 
(Guillette,  1981)  were  elevated  to  specific  status  by  Guillette  and  Smith 
(1985)  for  that  reason.  In  his  review  of  viviparity  in  reptiles.  Shine  (1985) 
suggested  that  no  single  population  of  any  species  showed  both 
oviparity  and  viviparity  and  when  a  species  exhibits  both  modes  of 
reproduction,  the  egg  layers  and  live-bearers  inhabit  different  geographic 
areas.  He  also  suggested  that  facultative  shifts  of  reproductive  mode  are 
unknown. 

In  Lacerta  vivipara  bimodality  of  reproduction  has  been 
documented  (Lantz,  1927;  Brana  &  Bea,  1987;  Heulin,  1988).  No  contact 
zones  have  been  found  between  oviparous  and  viviparous  populations 
(Brana  &  Bea,  1987;  Heulin  &  Guillaume,  1989).  Heulin  et  aL  (1989) 
found  successful  experimental  hybridizations  and  Bea  et  al.  (1990) 
observed  small  genetic  distances  from  electrophoresis  analysis.  These 
observations  demonstrate  that  oviparous  and  viviparous  strains  of  L. 
vivipara  are  very  closely  related,  and  that  probably  die  separation 
between  oviparous  and  viviparous  strains  is  recent. 

We  examined  collections  of  Liolaemus  alticolor  alticolor  and 
Liolaemus  alticolor  walkeri  to  determine  the  mode  of  reproduction  and  to 
confirm  the  taxonomic  status  of  Argentinian  populations. 

Materials  and  Methods 

This  study  is  based  entirely  on  specimens  from  Chilean  and 
Argentinian  museums  (Facultad  de  Medieina,  Universidad  de  Chile, 
Museo  Nacional  de  Historia  Natural,  Santiago;  Universidad  de 
Concepcion,  Chile;  and  Fundacion  Miguel  Lillo  (FML),  Tucuman, 
Argentina).  We  dissected  162  females  and  observed  their  reproductive 
status  (non  reproductive,  vitellogenic  and  gravid).  Gravid  females  were 
classified  as  live-bearing  or  egg  layers.  Specimens  were  deemed 
oviparous  if  oviductal  eggs  were  covered  by  a  thick,  opaque  shell,  and 


page  2 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  2  Number  1 


March  1996 


viviparous  when  the  oviductal  egg  yolk  mass  contained  embryos  covered 
by  a  thin  and  transparent  membrane.  This  terminology  follow  that  used 
by  most  authors  referenced  by  Shine  (1965).  However,  such  a  method  is 
not  necessarily  conclusive.  The  safest  method  to  study  reproductive 
mode  is  to  rear  gravid  females  in  the  laboratory  until  egg-laying  or 
parturition  (Blackburn,  1993).  We.  did  not  maintain  gravid  females  of 
Liokemus  alticolor  alticolor  in  the  laboratory,  but  we  made  circumstancial 
observations  on  parturition  and  egg  laying  on  field  trips. 

We  dissected  two  eggs  or  embryos  from  each  gravid  female  (46  in 
total)  and  determined  the  embryonic  stage  of  development  (Lemus, 
1967). 


Number  of  oviductal  eggs  was  counted  for  each  female  in  each 
reproductive  mode  and  correlated  with  female  snout  vent  length. 
Similarly,  the  reproductive  status  of  each  female  was  determined  and 
compared  with  the  Leyton  et  aL  (1982)  description  of  the  reproductive 
cycle  in  a  Chilean  population  of  viviparous  Liolaemus  alticolor. 

External  morphology  by  mor  ph  o me  hi e  al  analyses  and 
scutellation  were  studied  for  FML  specimens.  Morphometrical 
comparisons  between  oviparous  and  viviparous  females  were  made 
using  the  morphometric  method  of  Laurent  (1986)  to  detect  ratio 
differences  generally  overlooked  in  ordinary  descriptions.  The  following 
measurements  were  taken:  General:  Snout-vent  length  (SVL),  tail  length 
(when  frie  tail  is  not  cut  off  or  regenerated),  head  length,  length  of  first 
finger  without  claw,  length  of  5th  finger  without  claw,  length  of  forearm, 
maximum  width  of  forearm,  length  of  tibia,  length  of  foot  (claw  of  4th 
toe  included),  length  of  4th  toe  claw,  width  of  tibia,  distance  between 
axilla  and  groin,  distance  between  axillae,  length  of  5  dorsal  scales, 
breadth  of  5  ventral  scales,  distance  between  vent  and  pubic  symphysis. 
Head  measurements:  head  length,  head  maximum  breadth,  head  height, 
rostral  height,  nostril-lip  distance,  shortest  distance  between  semicircles, 
mental  length,  mental  width,  rostral  width,  shortest  distance  between 
supraoculars,  shortest  distance  between  lip  and  upper  border  of 
subocular,  contact  between  rostral  and  mtemasals,  shortest  distance 
between  nasal  plates,  mtemostril  distance,  minimum  width  of  ear 
opening,  distance  between  nostril  and  tip  of  snout,  eye  horizontal 
diameter,  subocular  length,  front  mtercanthal  distance,  eye-nostril 
distance,  distance  between  posterior  extremities  of  supraciliares,  ear-eye 
distance.  These  measurements  were  taken  on  15  oviparous  females  and 
7  viviparous  females. 
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Results 

Table  I  shows  the  subspecific  classification  of  the  females 
dissected,  place  of  collection  and  reproductive  modes.  All  oviparous 
females  were  Liolaemus  alticolor  alticolor.  Graph  1  shows  the  reproductive 
condition  by  month  of  capture  for  all  female  L.  a.  alticolor  examined. 
Vitellogenic  females  were  observed  from  March  to  October  (austral  fall 
and  spring).  Pregnant  viviparous  females  were  found  from  April  to 
January  and  gravid  oviparous  females  from  October  to  January.  A 
quiescent  period  was  seen  in  females  of  viviparous  populations  from 
November  to  February  (summer  months). 

Table  II  shows  localities  of  gravid  females  by  month  of  capture, 
reproductive  modes,  elevation  above  sea  level  of  these  localities,  and  the 
observed  embryonic  stage  (Lemus,  1967).  Two  of  four  females  captured 
in  January  (same  locality,  date,  day,  year;  FML  01364)  were  gravid. 
However,  these  two  females  had  different  reproductive  modes  as  one 
had  three  eggs  with  thick  shells  (embryonic  stage  31)  and  the  other  had 
two  embryos  without  a  remnant  of  shell  membrane  and  with  little  yolk 
(less  of  20%  of  the  total  embryo  volume).  These  embryos  were  in  the  final 
stage  of  development  with  skin  pigmentation  and  were  near  neonatal 
size.  We  have  no  data  for  other  months  of  this  population. 

For  the  viviparous  populations,  the  first  embryonic  stages  were 
observed  in  the  fall.  During  September  (early  spring)  the  embryos 
reached  the  final  developmental  stages  and  parturition  began  in 
November.  Oviparous  populations  ovulate  in  early  spring,  and  the  eggs 
are  in  the  oviduct  until  oviposition  in  late  spring-early  summer 
(Rarrurez-Finilla,  1991).  One  of  the  females  (Tafi  population)  laid  four 
eggs  on  November  15,  while  it  was  transported  to  the  lab.  The  eggs 
contained  embryos  at  stage  35  of  Lemus  (1967). 

Number  of  oviductal  eggs  in  oviparous  females  was  4.4  ±  1.16 
and  was  not  correlated  with  SVL  (r  =  0.13,  n  =  20,  £  >  0.05);  on  the 
contrary,  the  number  of  embryos  in  pregnant  viviparous  females  was  4  ± 
2.53  and  was  correlated  with  SVL  (r  =  0.64,  n  “10,  £  <  0.05).  No 
difference  was  seen  in  clutch  size  between  oviparous  and  viviparous 
populations. 

Scutellation  confirms  the  subspecific  classification  of  Argentinian 
populations  of  Liolaemus  alticolor  alticolor.  There  were  no  significant 
differences  in  meristic  characters  between  oviparous  and  viviparous 
females;  however,  among  the  morphometric  data  one  ratio  emerged  as 
statistically  significant  although  not  diagnostic.  Foot  length  varies  from 
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43.87%  to  54.39%  of  the  distance  between  axilla  and  groin  in  viviparous 
females  (x  =  50.85%).  It  varies  from  53.88%  and  65.86%  (x  =  59.16)  in 
oviparous  females. 


Discussion 

Oviparity  was  never  observed  for  any  examined  specimens  of 
Liolaemus  alticolor  walkeri  and  Chilean  Liolaemus  alticolor  alticoior .  T  hus,  in 
Chile  these  taxa  are  truly  viviparous  forms,  insofar  as  known,  as 
Donoso-Barros  (1966)  suggested.  In  contrast,  Argentinian  populations 
of  Liolaemus  alticolor  alticolor  exhibit  reproductive  bimodality.  Results  of 
this  study  confirm  earlier  suppositions  of  Laurent  and  Noriega  (1988) 
and  present  new  evidence  for  the  occurrence  of  reproductive  bimodality 
in  this  subspecies. 

Oviparous  females  of  L.  a .  alticolor  exhibit  prolonged  egg 
retention:  one  can  observe  oviductal  eggs  until  stage  32  and  eggs  recently 
oviposited  contained  embryos  at  stage  35,  much  as  in  Sceloporus  aeneus 
(Guillette,  1981)  and  other  high  elevation  reptiles  that  exhibit  egg 
retention  (Huey,  1977;  Shine,  1985;  Bran  a  et  al,  1991).  Several  workers 
have  suggested  that  egg  retention  is  an  intermediate  step  in  the  evolution 
of  viviparity  in  lizards  (Packard  et  al,  1977;  Shine  and  Bull,  1979; 
Guillette  et  al,  1980;  Shine  and  Guillette,  1988).  Packard  et  al.  (1977) 
suggested  that  if  this  is  true  oviparous  and  viviparous  forms  should 
occur  in  the  same  geographical  areas,  as  appears  to  be  the  case  for  L.  a, 
alticolor . 

A  diversity  of  reproductive  patterns  has  been  reported  for 
viviparous  lizards;  fall  reproductive  activity  in  both  sexes  (Goldberg, 
1971;  Leyton  et  al,  1982;  Guillette,  1983;  Guillette  and  Casas-Andreu, 
1987),  spring  reproductive  activity  (Vitt,  1973;  Stewart,  1985),  or 
asynchronous  reproductive  activity  in  males  and  females  (Guillette  and 
Casas-Andreu,  1980;  Leyton  et  al,  1980;  Guillette  and  Sullivan,  1985; 
Mendez  de  la  Cruz  et  al.,  1988).  In  Chilean  populations  of  L.  alticolor , 
Leyton  et  al  (1982)  found  summer  reproductive  activity  for  males  and 
fall  vitellogenesis  for  females  with  prolonged  gestation  until  November 
{mid-spring).  The  same  pattern  is  apparent  in  Argentinian  viviparous 
females  of  L.  alticolor.  Oviparous  populations  show  fall  vitellogenesis 
and  spring  ovulation.  Ovulation  in  the  fall  is  predominant  for  viviparous 
females,  whereas  spring  ovulation  appears  to  be  exclusive  in  oviparous 
females. 

Ovulation  in  the  fall  can  obligate  egg  retention  until 
environmental  conditions  allow  oviposition/ birth,  whereas  spring 
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ovulation  can  provide  better  conditions  and  not  prolong  egg  retention. 
However,  extreme  egg  retention  is  possible  only  if  egg  shell  deposition  is 
delayed  and  the  placenta  is  developed.  These  important  changes  in  the 
evolution  of  viviparity  remain  unexplained  and  can  hardly  be  ascribed  to 
some  phenotypic  plasticity  (Shine  and  Guillette,  1988). 

Although  in  L  a .  alticolor  we  observed  only  two  females  of  the 
same  population  with  different  reproductive  modes,  it  is  plausible  that 
this  phenomenon  is  more  frequent  because;  1)  many  localities  of  females 
with  different  reproductive  modes  are  separated  by  only  a  few  kms  (10 
km  ±)  without  a  discernible  ecological  or  physical  barrier;  2)  altitudinal 
ranges  for  each  reproductive  mode  are  overlapping;  3)  our  results  did 
not  show  a  significant  difference  between  oviparous  and  viviparous 
forms  by  metis  tic  characters,  scutellation  or  clutch  size  and  4)  the 
distribution  area  of  studied  populations  of  L.  a.  alticolor  is  almost 
homogeneous.  At  one  locality  (Olacapato)  both  kinds  of  females  co¬ 
exist,  which  suggests  distinct  species.  Since  all  populations  from  Peru 
appear  to  be  viviparous,  it  follows  that  the  oviparous  populations  from 
Argentina  might  represent  an  overlooked  species;  because  its  lower  limit 
of  elevation  is  2600  m,  fragmentation  into  isolated  vicariant  populations 
is  not  likely.  This  is  not  the  case  for  the  viviparous  ones  whose  lower 
limit,  at  least  in  Argentina  and  Chile,  is  almost  1000  m  higher  (3550  m), 
so  that  isolation  and  differentiation  of  recognizable  taxa  is  more  likely. 

An  ideal  species  that  may  provide  insight  concerning  the  factors 
favoring  the  origin  of  the  viviparity  would  be  one  in  which  both  modes  of 
reproduction  are  found  (Guillette,  1981).  For  Liolaemus  alticolor  alticolor 
however,  we  don't  have  more  information  than  the  data  presented  here. 
If  we  considered  reproductive  mode  as  a  taxonomic  character  that  can 
elevate  oviparous  and  viviparous  groups  to  specific  status,  oviparous 
and  viviparous  forms  in  L  alticolor  alticolor  might  actually  correspond  to 
cryptic  and  sympatric  species.  Otherwise,  it  could  be  a  species  in  which 
viviparity  is  presently  evolving  or  evolved  recently. 

Despite  these  taxonomic  problems,  L.  alticolor  sensu  lato  can 
provide  insight  into  the  evolution  of  viviparity  within  groups  of  closely 
related  animals.  Future  studies  must  be  made  about  possible  changes  in 
genome  that  are  not  related  to  morphological  changes  and  that  can  act 
as  prezygotic  isolating  mechanisms  (i.e.  asynchronic  reproductive 
activity  between  populations  with  different  reproductive  modes), 
and/or  postzygotic  isolating  mechanisms  (i.e.  physiological 
incompatibility  of  embryo  development  or  embryo  requirements),  and. 
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finally,  about  ecological  and  physiological  details  that  could  clarify  this 
evolutionary  process. 
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Table  I.  Subspecific  classification  of  the  females  dissected,  places  of  collection 
and  reproductive  modes  found.  G  =  number  of  gravid  females;  O  = 
number  of  oviparous  females;  V  =  number  of  viviparous  females. 
Observe  that  oviparous  females  only  are  found  in  Liolaemus  alticolor 
alticolor  taxon. 


Taxon 

n 

Locality 

Elevation  above  Sea 
Level  (m) 

G 

O 

V 

L.  a.  walkeri 

16 

Calama,  Chile 

2200 

14 

0 

14 

1 

Oroya,  Peru 

3700 

1 

0 

1 

L.  a .  alticolor 

11 

Tarapaca,  Chile 

4200 

4 

0 

4 

134 

Argentina* 

2600-4200 

27 

20 

7 

Total 

162 

46 

20 

26 

*  Localities  are  indicated  in  Table  II  (a,  b). 
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Table  II.  Localities  of  collected  gravid  females  by  month  of  capture  and 
reproductive  modes  found,  n  =  number  of  females;  s  =  embryonic 
stage. 


No.  de 

Collection 

Locality 

m  above 
sea  level 

FML 

01524 

El  Angosto,  Santa 
Catalina,  Jujuy, 
Arg. 

3400 

FML 

01364 

Olacapato.  Qbda. 
de  Los  Berras,  Los 
Andes,  Salta,  Arg. 

4200 

FML 

01533 

Pampa  de  Los 
Pozuelos,  Jujuy, 
Arg. 

3650 

FMUCH 
630  633 

Portezuelo  de 

Putre,  Tarapaca, 
Chile 

4200 

FMUCH 
546  549 

idem 

4200 

FML 

00849 

Quebrada  El 
Alazan,  Cumbres 
Calchaquies, 
Tucuman,  Arg. 

3600 

FML 

00658 

Qbda.  del  Baron 
Tafi  del  Valle, 
Tucuman,  Arg. 

3650 

FML 

01048 

Puesto  de  Arriba 
del  Bordon, 

Lindero  Blanco, 

Hualinchay, 

Trancas, 

Tucuman,  Arg. 

3550 

Month 

Oviparous 

Viviparous 

n 

s 

n 

s 

Jan. 

3 

30-31 

0 

Jan. 

1 

31 

1 

35 

Jan. 

0 

- 

1 

35 

Apr. 

0 

- 

04 

May 

0 

- 

2  6- 
10* 

Sept. 

0 

- 

1 

32 

Sept. 

0 

- 

1 

35 

Sept. 

0 

1 

35 
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FML 

01463 

Laguna  Leandro, 
Humahuaca, 

Jujuy,  Arg. 

3900 

FML 

01314 

Qbda.  Pena  La 
Horqueta, 

Espirdllo, 
Andalgala, 
Catamarca,  Arg. 

2600 

FML 

00929 

Laguna  Blanca, 
Jujuy,  Arg. 

4300 

FML 

02225 

Amaicha  del 

Valle,  Tucuman, 
Arg. 

2700 

FML 

02248 

idem 

2700 

FML 

00973 

Laguna  Pozuelos, 
Jujuy,  Arg. 

3650 

Total 

females 

Oct. 

10 

8-10 

0 

' 

Oct. 

1 

23 

0 

Nov. 

0 

- 

1 

35 

Nov. 

2 

10, 

0 

31 

Dec. 

2 

22 

0 

- 

Dec. 

1 

32 

0 

- 

20 

10 
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A  RANGE  EXTENSION  FOR  THE  BOX  TURTLE 
TERRAPENE  YUCATAN  A 


Hobart  M.  Smith,  Rosanne  Humphrey  and  David  Chiszar 


Among  specimens  recently  exhumed  by  one  of  us  (RH)  from  the 
shelves  of  uncataloged  material  in  the  herpetology  section  of  the 
University  of  Colorado  Museum  is  a  long-overlooked  carapace,  largely 
devoid  of  epidermal  laminae,  of  a  Yucatan  Box  Turtle,  Terrapene  yucatana 
(Boulenger),  from  a  locality  extending  the  known  range  of  the  species 
some  145  km  ESEE  of  the  nearest  previous  record,  for  Centenario,  nr 
Francisco  Escarcega,  Campeche,  Mexico. 

The  shell,  UCM  57243,  was  acquired  by  T.  Paul  Maslin  on  one  of 
his  numerous  field  trips  to  the  Yucatan  Peninsula,  June  27,  1964,  at 
Colonia  Lopez  Mateos,  46  mi  ESEE  of  Silvituc,  Campeche,  only  10-20 
km  northwest  of  Xpujil,  Campeche.  The  locality  is  only  some  90  km  from 
Belize,  suggesting  that  the  species  may  occur  in  that  country.  Although 
the  shell  may  have  been  transported  by  local  residents  from  some  nearby 
locality,  the  habitat  is  so  uniform  over  the  state  that  there  is  no  reason  to 
question  occurrence  where  it  was  found  by  Maslin. 

The  carapace  is  intact,  146  mm  in  length  (measured  straightline 
on  ventral  surface),  117  mm  maximum  width  (at  8th  marginal),  68  mm 
in  depth.  A  low  but  distinct,  flat  keel  is  present  on  the  shell  where  the 
vertebral  scutes  1-4  were  located.  The  few  marginal  scutes  remaining  on 
the  shell  (entire  4-6  on  left,  parts  of  4-6  on  right)  exhibit  the  characteristic 
dark  smudges  covering  mutual  sutures  and  sutures  with  the  plastral 
scutes.  The  4th  vertebral  was  longer  than  wide,  the  other  vertebrals  wider 
than  long. 

The  plastron  is  missing,  but  the  bony  sutures  of  the  carapace 
with  the  plastron  are  intact;  no  evidence  exists  of  a  deliberate  cut. 

Inasmuch  as  both  T.  yucatana  and  T.  mexicana  are  distantly 
isolated  geographically  from  each  other  and  from  T.  Carolina ,  and  in 
addition  are  trenchantly  different  from  each  other,  in  our  opinion  they 
should  not  be  considered  as  subspecies  of  a  single  species,  even  though 
their  close  relationships  are  apparent.  All  were  originally  proposed  as 
full  species,  but  most  recent  authors  treat  them  as  subspecies  of  t. 
Carolina,  with  few  exceptions  (see  comments  in  Iverson,  1992:199  and 
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Smith  and  Smith,  1980:  558,  566).  Assignment  of  species  rank  in  this 
case  conforms  with  views  expressed  long  ago  by  Wiley  (1981:  67),  and 
exuberantly  implemented  in  herpetology  more  recently  by  Collins  (1991). 

Literature  Cited 


Collins,  J.  T. 

1991.  Viewpoint:  a  new  taxonomic  arrangement  for  some 
North  American  amphibians  and  reptiles.  Herp.  Rev., 
22(2):  42-43. 

Iverson,  J.  B. 

1992.  A  revised  checklist  with  distributional  maps  of  the 
turtles  of  the  world.  Richmond,  Indiana,  Privately 
Printed,  xiii,  363  pp.,  ill. 

Smith,  H.  M.  and  R.  B.  Smith. 

1980.  Synopsis  of  the  herpetofauna  of  Mexico.  Volume  VI. 
Guide  to  Mexican  turtles;  biblographic  addendum  III. 
North  Bennington,  Vermont,  John  Johnson,  xviii,  1044 
pp.,  46  maps,  64  pis.  (Although  the  title  page  bears  the 
imprint  1979,  copies  were  not  mailed  until  January  14, 
1980,  as  stamped  on  the  reverse  of  the  title  page.) 

Wiley,  E.  O. 

1981.  Phylogenetics.  New  York,  Wiley,  xv,  439  pp.,  ill. 


Department  of  EPO  Biology ;  University  of  Colorado,  Boulder ;  Colorado 
80309-0334  USA  (HMS);  University  of  Colorado  Museum ,  Boulder ; 
Colorado ,  80309-0218  USA  (RH);  Department  of  Psychology,  University  of 
Colorado,  Boulder,  Colorado  80309-0345  USA  (DC). 

Received:  17  March  1995 
Accepted:  16  June  1995 


Bulletin  of  the  Maryland  Herpetological  Society 


page  15 


Volume  32  Number  1 


March  1996 


PRELIMINARY  OBSERVATIONS  ON  THE  EFFECTS  OF 
HUMAN  PERTURBATION  ON  BASKING  BEHAVIOR  IN 
THE  MIDLAND  PAINTED  TURTLE 
(CHRYSEMYS  PICT  A  MARGIN AT  A) 


Thomas  E.  Leuteritz  and  Cynthia  J.  Manson 


Observations  on  the  effects  of  human  disturbance  on  a 
"disturbed"  population  and  "undisturbed"  population  of 
midland  painted  turtles,  Chrysemys  picta  margin  ata,  in  Northern 
Michigan  (Lower  Peninsula)  indicated  differences  in  basking 
behavior.  More  turtles  basked  in  the  undisturbed  site  than  at 
the  disturbed  site.  In  the  disturbed  site  turtles  basked  further 
away  from  shore  than  in  the  undisturbed  site.  Basking  duration 
was  the  same  at  both  sites  and  turtles  at  the  disturbed  site  were 
far  more  skittish  (minimum  distance  at  which  turtles  tolerated 
human  presence)  than  at  the  undisturbed  site.  These 
observations  would  indicate  that  turdes  exhibit  behaviors  less 
tolerant  to  human  activity  at  a  disturbed  site  than  they  do  at  a 
undisturbed  site.  Therefore  it  is  possible  that  survival  in 
isolated,  heavy  traffic  habitats  (such  as  urban  parks)  may 
require  alternate  behavioral  strategies  that  indude  elevated 
tolerance  to  human  activity. 


Human  activity  can  have  an  enormous  effect  on  the  distribution 
and  abundance  of  animal  populations.  A  wealth  of  literature  (Lande, 
1988;  Leberg,  1991;  Saunders  et.  al.,  1991;  Stem,  1992)  makes  it  clear 
that  through  habitat  destruction  and  alteration  entire  local  populations 
of  various  species  can  appear  or  disappear.  In  addition,  human 
presence  at  levels  too  low  to  affect  population  numbers  directly  can  alter 
behavior  patterns  in  many  species,  which  can  then  either  exhibit  more 
evasive  behaviors  or  become  habituated.  Here  we  describe  one  such  case 
for  painted  turtles,  Chrysemys  picta  marginata,  in  two  lakes  which  differ 
principally  in  the  amount  of  human  disturbance. 

Many  demographical  studies  of  C.  picta  have  been  published 
(Congdon  &  Tinkle,  1982;  Ernst,  1971;  MacCulloch  &  Secoy,  1983;  Ream 
&  Ream,  1966).  Painted  turtles  in  general  tend  to  be  shy,  and  are 
generally  found  in  marshy  habitats  with  heavy  aquatic  and  shoreline 
vegetation  (Sexton,  1959).  As  a  result,  they  tend  to  be  absent  from 
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highly  developed  areas,  which  often  lack  sufficient  aquatic  vegetation. 
Some  turtles  can  be  found  in  areas  which  have  considerable  human 
traffic  (Porter,  1972);  however,  in  these  situations  it  is  possible  that 
continued  human  activity  still  affects  them,  causing  differences  in 
behavior  between  "disturbed"  and  "undisturbed”  populations. 

The  midland  painted  turtle,  Chrysemys  picta  marginata  ,  is  a 
locally  common  turtle  on  the  lower  peninsula  of  Michigan.  It  prefers  to 
live  in  still  water  but  is  also  found  in  moving  bodies  of  water 
(MacCulloch  &:  Secoy,  1983).  It  is  omnivorous,  feeding  on  aquatic 
vegetation  and  animals  (Ernst  &  Barbour,  1989).  Painted  turtles  are  a 
visible  asset  in  many  "managed  natural  areas”;  an  assessment  of  human 
impact  on  these  populations  may  have  implications  for  their 
management  as  well  as  for  that  of  other  species. 

We  predicted  that  turtle  basking  behavior  would  be  different  in 
an  area  with  higher  levels  of  human  activity  than  in  one  with  less  human 
disturbance,  with  respect  to  the  length  of  time  turtles  bask,  their 
skittishness  (distance  before  flight)  on  human  approach,  and  their 
preferred  distance  from  shore  when  basking.  Behavior  differences  should 
follow  a  pattern  showing  increased  sensitivity  to  human  disturbance  in  a 
high  traffic  area.  Turtles  in  a  disturbed  area  should  bask  for  shorter 
periods,  be  more  skittish,  and  bask  at  sites  located  further  away  from 
the  source  of  disturbance  than  those  in  an  undisturbed  area.  Such 
behaviors  may  not  maximize  energy,  basking  aids  thermoregulation 
which  is  essential  to  food  digestion  (Skoczylas  1978,  Pianka  1977),  and 
therefore  restricted  or  interrupted  basking  is  less  beneficial. 

The  study  took  place  in  July  and  August  1992.  Two  sites  on 
lakes  of  similar  morphometry  and  habitat  type,  but  with  different  levels 
of  human  activity,  were  chosen.  Arnott  Lake,  the  undisturbed  site,  is 
located  at  S.E.  1/4  Sec.  3,  T37N  R4W,  Emmett  Co.  MI.,  and  is 
approximately  0.6  km  long  and  0.25  km  wide.  Several  fallen  trees 
extending  into  the  lake  provide  good  basking  sites,  and  much 
submergent  vegetation  ( Nymphaea  spp.)  and  dense  plant  growth  along 
the  banks  are  present.  During  the  study  water  temperature  averaged 
20.1°C  (18-22).  Dingman  Marsh,  the  disturbed  site,  is  located  at  N.E. 
1/4  Sec. 10,  T38N  R4W  ,  Cheboygan  Co.  ML,  and  contains  a  lake  1.0 
km  long  and  0.8  km  wide.  Here,  vegetation  tufts  serve  as  basking 
islands,  and  the  banks  are  covered  with  dense  grasses.  Water 
temperature  during  the  study  period  averaged  22.75°C  (22.5-23). 
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Observation  was  limited  to  a  focal  area  of  50  m  shoreline  at  the 
undisturbed  site,  but  at  Dingman  Marsh,  two  50  m  areas  were  observed, 
one  on  the  shore  of  the  lake  and  another  on  the  other  side  of  an  access 
road  in  a  small  connected  pond.  In  this  way  the  size  difference  between 
the  two  sites  was  accounted  for,  as  well  as  the  variation  in  habitat  at 
Dingman  Marsh.  Observations  were  scheduled  in  two  2-hr  periods  on 
each  of  the  six  days,  from  1000  to  1200  hrs  and  from  1200  to  1400  hrs, 
in  order  to  view  the  turtles  in  both  their  morning  and  afternoon  basking 
periods.  Observations  at  Dingman  Marsh  were  made  from  a  ladder 
situated  between  the  two  focal  areas,  while  observations  on  Amott  Lake 
were  made  from  a  boat,  since  it  offers  no  access  from  shore.  At  both 
sites  observe lions  were  made  from  the  same  direction  as  the  most  likely 
sources  of  human  disturbance.  Except  for  the  researchers,  human 
disturbance  at  Amott  Lake  was  zero.  At  Dingman  Marsh  human 
disturbance  averaged  one  motor  vehicle  and  one  pedestrian  for  every  4- 
hr  observation  period. 

Several  parameters  were  recorded  as  measures  of  human  impact. 
The  number  of  turtles  basking  was  recorded  for  each  2-hr  observation 
period.  The  number  of  turtles  basking  at  any  given  time  was  recorded 
strictly  as  a  measure  of  turtle  activity,  not  as  an  estimate  of  total 
population.  The  duration  of  each  basking  incident  within  each  2-hr 
observation  period  was  recorded  in  5  min.  increments.  Thus  turtles 
which  basked  for  several  minutes,  left,  and  later  returned  were  counted 
twice.  Each  basking  "session"  was  considered  a  separate  unit.  Location 
preference  was  recorded  in  terms  of  distance  from  shore.  Prior  to  the 
experiment,  the  researchers  set  logs  at  pre-measured  distances  (>4  m,  4 
m,  and  <4m)  from  the  shore  within  the  focal  areas,  to  determine 
preferences  of  location.  "Skittishness,"  or  the  minimum  distance  at 
which  a  turtle  would  tolerate  human  presence,  was  recorded  at  the  end 
of  each  second  consecutive  observation  period  (i.e.  at  1400  hrs  each  day), 
when  the  researcher  approached  the  observation  area  until  all  basking 
turtles  swam  away,  or  until  the  researcher  was  within  one  meter  of  the 
turtles.  At  this  point,  the  researcher  estimated  the  distance  from  the 
basking  logs  by  tossing  a  weighted  meter  tape.  Finally,  during  each 
observation  period,  the  number  of  people  who  came  within  sight  of  the 
focal  area  was  recorded,  and  the  type  of  activity  (i.e.  walking, 
swimming,  boating)  was  recorded.  Duration  of  human  disturbance  was 
not  recorded,  on  the  assumption  that  turtles  would  respond  to  the  initial 
disturbance. 

Location  preference  differences  were  analyzed  using  a  chi-square 
analysis,  and  skittishness,  basking  time,  and  the  number  of  turtles 
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basking  were  evaluated  using  an  independent  T-test  (SYSTAT,  Inc., 
1992).  Significance  for  all  tests  was  determined  at  F>  0.05  level. 

Consideration  was  given  to  the  independence  of  data  and 
possible  seasonal  or  diurnal  basking  patterns.  A  paired  T-test  was  used 
to  analyze  morning  and  afternoon  data  at  each  site,  and  differences  were 
not  significant  (P-0.679  and  0.475  for  Dingman  Marsh  and  Amott 
Lakes,  respectively).  The  possibility  of  seasonal  variation  was 
eliminated  by  considering  change  in  water  temperature  over  the  course  of 
the  research.  This  fluctuated  within  2.65°C  during  the  research  period. 

More  turtles  basked  in  the  undisturbed  site  than  in  the  disturbed 
site  per  2-hr  period  (n=12,  d.f.=22,  T=-2.187,  P=.04;  Fig  1.)  The  mean 
number  of  turtles  basking  per  period  at  the  disturbed  site  was  8.0 
(S.D.=1.08),  and  at  the  undisturbed  site  the  mean  was  13.3  (S.D.=2.17). 
In  the  disturbed  site  turtles  exhibited  a  strong  preference  for  basking 
away  from  shore,  while  turtles  in  the  undisturbed  site  basked  closer  to 
the  bank  (n=259,  d.f.=l,  chi2=8.13,  F<0.01;  Fig  2.  ).  Basking  duration 
did  not  differ  significantly  from  one  site  to  the  other  (n=259,  d.f.=196.1, 
T-.393,  P=.695).  Finally,  turtles  at  the  disturbed  site  were  far  more 
skittish  than  those  at  the  undisturbed  site  (n=49,  d.f.=15.9  T- -13. 01 6, 
P=0.0001)  The  mean  "flight'1  distance  for  basking  turtles  on  Amott  Lake 
was  3.8  ±  .3  m;  the  mean  flight  distance  at  Dingman  Marsh  is  32. 9±  1.3 
m  (Fig  3.). 

The  average  basking  duration  and  number  of  tur  les  varied 
greatly.  At  both  locations  some  turtles  would  bask  for  as  long  as  4  hrs, 
while  others  basked  less  than  5  min.  Cessation  of  basking  was  often  due 
to  uncontrollable  variables  such  as  birds,  planes,  or  the  appearance  of 
other  turtles. 

There  were  consistently  fewer  turtles  observed  at,  Dingman,  the 
larger  of  the  two  lakes.  This  may  indicate  substantial  effort  expended  in 
hiding,  "hidden"  basking,  or  no  basking.  It  may  also  indicate  a  sparse 
population  in  spite  of  ample  habitat.  If  turtles  in  a  disturbed  area  must 
invest  energy  in  evasive  behaviors,  effort  or  energy  invested  in  foraging 
and  reproduction  must  decrease,  perhaps  even  to  the  point  of  limiting  a 
population.  Another  limiting  factor  peculiar  to  Dingman  Marsh  is  the 
road;  during  the  summer  and  in  the  past  turtles  have  been  observed 
laying  eggs  in  the  middle  of  the  two  track  access  road,  indicating  a  less 
than  desirable  reproductive  strategy  (J.  Heinen,  pers.  comm.,  1992). 

Our  results  indicate  that  turtles  exhibit  behaviors  that  are  less 
tolerant  of  human  activity  at  the  disturbed  site  than  they  are  at  the 
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undisturbed  site.  At  the  disturbed  site  even  the  motion  of  the  researcher 
on  the  ladder  was  enough  to  send  all  of  the  turtles  into  the  water,  while 
at  the  undis  turbed  site  by  the  end  of  the  observation  period  some  turtles 
allowed  the  researcher  to  approach  within  one  meter. 

The  specific  type  of  human  disturbance  may  be  as  influential  as 
the  amount.  Groups  of  researchers  or  fishermen  on  a  well-used  lake 
might  be  less  disruptive  than  occasional  hunting  or  recreational  groups. 
It  is  also  possible  that  survival  in  isolated,  heavy  traffic  habitats  (such  as 
urban  parks)  may  require  alternate  behavioral  strategies  that  include 
elevated  tolerance  to  human  activity. 
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Figure  1.  Mean  number  of  turtles  observed  basking  during  2-hr.  period. 
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Figure  2.  Distance  of  basking  site  from  shore. 
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Figure  3.  Mean  "flight  distance";  distance  from  point  of  disturbance  at  which 
turtles  terminated  basking  behavior. 
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A  BROOD  OF  LINED  SNAKES 
(TROPIDOCLONION  LINEATUM)  FROM 
SOUTHEASTERN  COLORADO 


Hobart  M.  Smith,  Christopher  A.  Pague  and  David  Chiszar 


A  pregnant  adult  Tropidoclonion  l.  lineatum  (Hallo well)  was 
captured  in  June,  1994,  by  CAP,  R.  Cutter,  A.  Ellingson  and  S. 
Simonson,  in  Purgatoire  Canyon  (T27S,  R55W,  Sec.  33),  Picketwire 
Canyonland,  Comanche  National  Grassland,  Otero  Co.,  Colorado.  The 
specimen  was  kept  alive  until  its  nine  young  were  bom  August  15,  1994. 
All  were  preserved  shortly  thereafter,  and  are  now  cataloged  as  UCM 
56989-98. 

This  series  of  10  is  of  interest  not  particularly  as  a  locality  record 
(see  Hammerson,  1982:  110,  for  a  spot  map  of  the  species  in  Colorado, 
and  Smith  and  Chiszar,  1994:  9,  for  a  general  range  map  for  the  species 
and  its  subspecies),  but  for  the  reproductive  and  taxonomic  information 
it  provides. 

Force  (1931)  reported  23  births  in  T.  L  annectens  Ramsey  of 
central  Oklahoma;  Ramsey  (1946)  recorded  two  broods  in  an 
intergradient  population  (of  T.  /.  annectens  x  T.  L  texanum  Ramsey)  of 
Tarrant  Co.,  north-central  Texas,  and  later  (Ramsey,  1953)  another  brood 
from  the  same  area;  Funk  and  Tucker  (1978)  recorded  morphological 
data  on  a  brood  of  T.  /.  lineatum  from  Oklahoma;  and  Krohmer  and 
Aldridge  (1985a,  b)  analyzed  in  detail  the  reproductive  cycle  of  T.  /. 
annectens  in  the  vicinity  of  St.  Louis,  Missouri.  The  only  brood  variational 
data  recorded  for  the  species  are  those  of  Funk  and  Tucker  (op.  cit.). 

The  brood's  mother  (UCM  56995)  measures  316  mm  in  total 
length  (TTL)  ,  tail  (TL)  43  mm,  about  average  mature  size  for  the 
species,  reaching  544  mm  TTL  (Conant  and  Collins,  1991:  173),  and 
attaining  reproductive  maturity  at  about  214  mm  TTL  (Krohmer  and 
Aldridge,  1985).  The  brood  size  of  nine  falls  exactly  where  expected  on 
the  basis  of  the  size  of  the  mother  (Krohmer  and  Aldridge,  1985:  41). 

The  parturition  date,  August  15,  also  falls  within  the  dates 
recorded  elsewhere,  all  within  the  month  of  August. 
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The  total  length  of  the  neonates,  after  some  four  months  of 
preservation,  initiated  a  day  or  two  after  birth,  varies  from  122-126  mm 
(x  -  124)  in  four  females,  123-129  mm  (x  =  126.2)  in  five  males,  hence  is 
not  significantly  different  in  the  two  sexes.  In  tail  length,  however,  no 
overlap  exists,  varying  from  15.5  -  17.5  mm  in  females,  20-21  mm  in 
males.  Concomitantly,  the  tail/ total  length  ratios  also  do  not  overlap, 
being  .127-.139  in  the  females,  .159  -.165  in  the  males. 

However,  in  the  litter  of  13  reported  of  T.  L  lineatum  by  Funk  and 
Tucker  (1978:  115),  the  total  lengths  were  all  shorter  (96-112.5  mm)  and 
the  TL/TTL  ratios  mostly  greater  (.14-.15)  in  females,  .16-.18  in  males) 
than  in  our  series.  The  difference  may  possibly  be  a  result  of  different 
intervals  between  birth  and  preservation  (mostly  2  days,  maximum  4 
days,  and  measurements  on  freshly  dead  animals,  in  the  Oklahoma 
series). 


The  umbilical  scar  in  the  Oklahoma  series  varied  in  position  from 
13  to  18  scales  anterior  to  the  anal  plate,  9  -  14  in  ours.  Again  there  is  a 
significant  discrepancy  between  these  two  sets  of  data. 

In  the  present  series,  the  supralabials  are  6-6  except  in  one  with 
the  3rd  and  4th  about  half  fused;  in  all  the  3rd  and  4th  contact  the  brille, 
including  the  specimen  in  which  their  equivalents  are  partially  fused.  The 
supralabials  in  the  Oklahoma  series  are  much  more  variable,  being  5-5  in 
six,  5-6  in  two,  and  6-6  in  six,  with  the  3rd  only  contacting  the  brille  on 
one  side  of  two,  both  sides  of  five,  the  4th  only  on  one  side  of  one,  on 
both  sides  of  one,  the  2nd  and  3rd  on  both  sides  of  one,  and  the  3rd  and 
4th  on  one  side  of  one  and  both  sides  of  five. 

In  the  Colorado  series  the  infralabials  are  5-6  in  two,  6-6  in  eight; 
they  are  6-6  in  all  of  the  Oklahoma  series.  The  preoculars  are  1-1, 
postoculars  2-2,  throughout  both  series. 

All  of  the  Colorado  series  have  a  midbody  maximum  scale  row 
count  of  19,  but  the  minimum  nuchal  count  is  15  (4),  16  (4),  or  17  (2), 
and  the  minimum  preanal  count  15  (8)  or  17  (2).  On  the  contrary,  the 
Oklahoma  series  has  a  maximum  midbody  count  of  17  in  six,  19  in 
eight;  a  minimum  nuchal  count  of  17  in  all,  and  a  minimum  preanal 
count  of  15  in  only  one,  17  in  13. 

None  of  the  preceding  characters  have  been  understood  to 
distinguish  the  three  recognized  subspecies  (Smith  and  Chiszar,  1994), 
which  differ  consistently  only  in  ventral  and  caudal  counts.  The  total 
counts  of  ventrals  plus  caudals  in  the  Colorado  series  varies  169  -  178  in 
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females,  181  -  187  in  males;  the  ventrals  are  139  -  144  and  41  -  43 
respectively  in  males.  In  the  Oklahoma  series,  the  total  counts  are  172  - 
180  in  females;  175  -  185  in  males;  the  ventrals  are  138  -  145,  the  caudals 
34  -  35  in  females,  but  136  -  143,  the  caudals  30  -  35  in  females,  but  139 
-  143  and  39  -  43  respectively  in  males.  On  the  basis  of  total  counts  being 
fewer  than  178  in  females  and  185  in  males,  plus  ventral  counts  being 
143  or  fewer,  80%  of  each  sex  in  the  Colorado  series  conform  with  the 
diagnostic  criteria  for  T.  1.  lineatum,  as  anticipated  (Smith  and  Chiszar, 
1994). 


The  Oklahoma  series,  surprisingly,  also  represents  T.  /.  lineatum; 
86%  of  the  females  and  71%  of  the  males  conform  with  the  criteria  for 
that  subspecies,  whereas  on  geographic  bases  presently  available  it 
would  be  expected  to  represent  T.  1.  annectens  (Smith  and  Chiszar,  1994). 

However,  the  recent  records  (Smith  and  Chiszar,  1994)  for  the 
Texas  Panhandle  indicate  a  close  approximation  of  the  populations  of  T. 
/.  lineatum  occurring  there  to  the  adjacent  area  of  Oklahoma  (Garfield 
Co.)  whence  came  the  material  reported  by  Funk  and  Tucker  (1978). 
Present  data  suggest  that  an  actual  continuity  of  the  range  of  T.  /. 
lineatum  is  likely  between  the  Garfield  co.  area  and  the  Texas  panhandle, 
whence  no  material  is  at  present  available.  How  much  of  the  western 
range  of  the  species  previously  allocated  to  T.  /.  annectens  is  actually 
occupied  by  T.  /.  lineatum ,  and  exactly  where  the  two  subspecies 
intergrade  in  western  Oklahoma,  remain  to  be  determined. 
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FURTHER  EVIDENCE  OF  THE  IMPORTANCE  OF  THE 
WYOMING  CORRIDOR  IN  HERPETOZOAN 
DISTRIBUTION 


Hobart  M.  Smith  and  David  Chiszar 


Occurrence  of  an  apparently  isolated  but  presumably 
natural  population  of  Terrapene  omata  on  the  west  slope  of 
Colorado  in  Rio  Blanco  county  is  interpreted  as  a  result  of 
migration  across  the  Wyoming  Corridor  during  hypsi thermal 
periods  several  thousand  years  ago.  It  serves  as  another 
example  of  the  importance  of  that  Corridor  in  the  biogeographic 
history  of  the  Rocky  Mountain  region. 


Documentation  of  an  apparently  natural  occurrence  of  an 
isolated  population  of  Heterodon  nasicus  west  of  the  continental  divide  in 
Colorado  (Roth  et  ak,  1989)  led  to  the  hypothesis  that  the  relatively  low- 
lying  Corridor  across  southern  Wyoming  served  as  the  route  by  which 
some  species  of  herpetozoa  reached  Pacific  slopes  from  east  of  the  Rocky 
Mountains,  and  others  reached  Atlantic  slopes  from  the  west  Censky 
and  McCoy  (1985)  had  earlier  recorded  the  species  from  central 
Wyoming,  although  on  Atlantic  slopes  (2.6  mi  W  Shoshone  Fremont  Co., 
near  the  Big  Horn  River,  a  tributary  of  die  Missouri).  No  records  for  the 
species  are  yet  available  from  the  Pacific  slopes  of  Wyoming,  although  it 
probably  occurs,  as  suggested  by  Roth  et  at  (1989). 

In  that  work  several  other  herpetozoan  species  were  suggested  to 
have  used  that  corridor  in  extending  their  ranges  to  the  east  or  to  the 
west.  The  only  Pacific  slope  taxon  they  noted  that  evidently  crossed  to 
Atlantic  slopes  is  Sceloporus  undulatus  elongatus ,  found  in  the  North  Platte 
River  canyons. 

Several  others,  besides  Heterodon  nasicus ,  obviously  or  very  likely 
crossed  from  Atlantic  to  Pacific  slopes  through  the  corridor,  no  doubt  in 
different  hypsithermal  climatic  episodes  -  some  relatively  recent,  others 
earlier,  so  that  different  range  limits  and  degrees  of  differentiation  in 
isolation  have  resulted.  A  relatively  recent  migration  is  evident  in  Crotalus 
v .  viridis ,  which  has  seemingly  hybridized  rather  freely  with  a 
population,  currently  known  as  C  v.  concolor ,  that  otherwise  would  (and 
perhaps  should  in  spite  of  hybridization)  be  regarded  as  a  different 
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species  (unless  intergradation  with  G.  v.  viridis  occurs  to  the  south,  as 
suggested  by  Stebbins'  map  (1985:  map  184).  Earlier  migrations  may 
have  permitted  differentiation  in  isolation  of  Spea  intermontana  from  an 
ancestral  S.  bombifrons,  and  Coluber  constrictor  mormon  from  C.  c. 
flaviventris.  The  suggested  origin  of  Cnemidophorus  velox  in  part  from  an 
ancestral  migration  of  C.  sexlineatus  is  untenable,  because  the  former, 
parthenogenetic  taxon  resulted  from  hybridization  of  strictly 
southwestern  species  (Wright,  1993:  58). 

Nevertheless,  the  evidence  of  an  important  role  of  the  Wyoming 
Corridor  in  the  distribution  of  herpetozoa  adjacent  to  the  Rocky 
Mountains  remains  strong.  We  here  suggest  two  further  examples: 
Elaphe  guttata  and  Terrapene  ornata . 

The  present  range  of  the  former  species  includes  a  population  of 
E.  g.  emoryi  best  known  (Smith  et  al.,  1994)  by  samples  from  central 
western  Colorado  and  adjacent  Utah,  although  one  record  is  known  from 
northeastern  Utah,  and  occurrence  in  northwestern  Colorado  is  virtually 
certain.  Although  the  range  of  the  species  has  now  retracted  considerably 
to  the  south  (southern  Nebraska  its  northern  limit;  relic tual  tendencies 
are  clearly  evident  in  the  distribution  of  the  species,  as  indicated  by 
Smith  et  al.,  1994),  a  former  distribution  northward  that  would  have 
permitted  access  to  the  Wyoming  Corridor  seems  to  be  likely,  and 
probably  through  that  corridor  the  species  reached  its  present  isolated 
range  in  western  Colorado  and  eastern  Utah. 

The  recent  record  of  T.  ornata  (Rouse  et  al.,  1996)  from  the 
Rangely  area  of  northwestern  Colorado  also  is  most  reasonably 
explicable  as  another  example  of  basically  eastern  species  having 
migrated  across  the  Wyoming  Corridor  to  the  west  slopes.  It  may  be 
argued  that  the  single  voucher  specimen  was  a  modem  release  or  escape, 
but  we  are  persuaded  by  several  reports  of  local  residents  who  found  the 
same  species  in  remote  areas  in  the  same  county  (Rio  Blanco)  that  a 
natural,  self-sustaining  population  exists  there.  If  so,  its  occurrence  is 
most  reasonably  interpreted  as  the  result  of  the  same  sort  ol  migration 
via  the  extensive  sandy  soils  and  dunes  characterizing  the  Wyoming 
Corridor  that  enabled  Heterodon  to  reach  Pacific  slopes.  Note  that  the 
present  range  of  T.  ornata  includes  southeastern  Wyoming  (Conant  and 
Collins,  1991;  map  33). 

We  cannot  categorically  deny  modem  introduction  of  the  species 
in  the  Rangely  area,  but  in  view  of  its  apparently  wide  distribution  in  the 
area,  we  think  it  unlikely. 
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On  the  other  hand,  we  unearthed  two  other  instances  of  modem 
releases  of  turtles  in  the  area.  Three  years  ago  a  Rangely  resident,  Fred 
Rouse,  found  a  T.  Carolina  triunguis  a  few  blocks  from  his  home.  We  have 
examined  this  specimen,  still  healthy  in  the  home  of  May  Lansing. 
Likewise,  Dr.  Stephen  Com  kindly  has  given  us  color  transparencies  of  a 
mature  Trachemys  script  a  elegans  purportedly  captured  in  the  Rangely 
Reservoir.  There  is  no  evidence  that  either  of  these  two  species  have 
established  self-sustaining  populations  in  the  area. 

The  species  of  aquatic  turtle  that  we  suspect  is  capable  of 
establishing  a  viable  population  in  the  local  reservoir  is  Chrysemys  picta 
belli.  Knowledgeable  local  residents  are  of  the  opinion  that  that  species 
does  exist  there,  on  the  basis  of  occasional  observations,  but  no 
documentation  has  been  forthcoming  despite  numerous  anecdotal 
reports. 

In  any  event,  it  has  become  increasingly  evident  that  the 
Wyoming  Corridor  has  been  a  major  influence  in  enabling  various  species 
periodically  to  breach  both  to  the  east  and  to  the  west  the  otherwise 
formidable  barrier  of  the  Rocky  Mountains.  Although  anthropogenic 
introductions  greatly  complicate  interpretation  of  dramatic  dispersal 
phenomena  such  as  those  discussed  here,  it  seems  reasonably  clear  to  us 
that  some  apparently  extra-limital  populations  actually  have  achieved 
their  positions  naturally,  and  should  not  be  dismissed  categorically  as 
effects  of  human  intrusion.  So  doing  would  compromise  the  nascent 
vision  of  the  Wyoming  Corridor  when  its  explanatory  potential  should  be 
explored. 
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FIRST  RECORD  OF  HYLA  PUGNAX  (AMPHIBIA: 
ANURA:  HYLIDAE)  IN  VENEZUELA 


Enrique  La  Marca 


The  first  Venezuelan  record  of  the  hylid  frog  Hyla  pugnax 
is  documented  from  a  locality  just  west  of  the  city  of  El  Vigia, 
Merida  State,  Venezuela.  This  record  is  also  the  easternmost 
locality  for  the  species,  previously  known  to  occur  from  Central 
Panama  to  the  Magdalena  River  drainage  in  Colombia.  The 
species  is  predicted  to  occur  in  other  humid  tropical  forest  south 
of  the  Lake  Maracaibo  basin,  in  Venezuela.  Comparisons  are 
provided  with  the  other  species  in  the  group:  H.  boons,  H. 
crepitans ,  H.  rosenbergi  and  H.  wavrini .  Due  to  its 
morphological  resemblance  and  sympatric  occurrence,  the  new 
record  is  compared  with  specimens  of  Hyla  crepitans  from  south 
Maracaibo  Lake,  Venezuela. 

Eh  este  trabajo  se  documenta  por  vez  primera  la  existencia 
de  la  rana  Hyla  pugnax  en  Venezuela,  de  una  kx  alidad  al 
Oeste  de  la  ciudad  de  El  Vigia,  en  El  Estado  Merida, 
Venezuela.  Este  registro  representa,  ademas,  la  localidad  mas 
al  Este  para  esta  especie,  que  se  conocia  desde  el  centre  de 
Panama  hasta  la  cuenca  del  Rio  Magdalena  en  Colombia. 
Predechnos  su  ocurrencia  art  otras  areas  al  sur  de  la  cuenca  del 
Lago  de  Maracaibo,  en  ambientes  de  Bosque  Hiimedo  Tropical. 
Se  proveen  comparaciones  con  las  restantes  especies  del  grupo  a  1 
cual  pertenece:  H.  boons ,  H .  crepitans ,  H .  rosenbergi  e  H. 
wavrini .  Debido  a  su  parecido  morfologico  y  a  su  ocurrencia 
simpatrica,  se  compara  el  nuevo  registro  con  ejemplares  de  Hyla 
crepitans  del  sur  del  Lago  de  Maracaibo,  Venezuela. 


The  region  south  of  Lake  Maracaibo,  in  western  Venezuela,  is  a 
vast  extension  of  alluvial  plains  in  which  the  original  forests  have  been 
transformed  into  crop  and  pasture  lands,  with  a  great  portion  destined  to 
extensive  cattle  raising.  There  are  numerous  temporal  ponds  and  other 
flooded  areas  in  this  region,  that  are  the  product  of  a  relatively  flat 
topography,  heavy  soils  and  a  favorable  annual  water  balance 
(determined  by  a  mean  evapotra  nspi ration  of  nearly  half  to  equal  the 
mean  annual  precipitation,  estimated  the  later  between  1800  and  3800 
mm  by  Ewel  et  al.,  1976).  Populations  of  amphibians  of  the  family 
Hylidae,  such  as  Hyla  crepitans  Wied,  Hyla  microcephala  misera  Wemer, 
and  Hyla  vigilans  Solano  are  common  in  these  bodies  of  water. 
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In  one  of  these  ponds,  and  within  a  few  kilometers  west  of  the  city 
of  El  Vigia,  in  the  State  of  Merida,  a  hylid  resembling  a  "banana-tree 
dwelling  frog"  ("rana  platanera",  Hyla  crepitans  Wied)  was  collected  in 
October  1992.  A  detailed  examination  of  this  specimen  (Fig.  1), 
deposited  in  the  Collection  of  Amphibians  and  Reptiles  of  the  Institute 
de  Geografia,  Universidad  de  Los  Andes,  with  the  number  ULABG  3292, 
reveals  that  it  represents  Hyla  pugnax  Schmidt,  a  species  of  the  Hyla 
boans  group,  revived  by  Kluge  (1979).  This  constitutes  the  first  record  of 
Hyla  pugnax  for  Venezuela,  and  represents  the  easternmost  locality  for 
the  species,  previously  known  from  middle  Panama  to  the  Rio  Magdalena 
drainage,  in  Colombia.  Although  apparently  overlooked  to  present,  we 
predict  a  wider  distribution  in  areas  south  of  the  Lake  Maracaibo  basin, 
probably  coincident  with  places  that  correspond  to  tropical  humid  forest 
"(Bosque  Hurrddo  Tropical"  in  the  classification  of  Ewel  et  al.,  1976). 

Hyla  pugnax ,  along  with  H.  crepitans  and  H.  rosenbergi  Boulenger, 
make  up  a  group  of  species  called  "gladiator  frogs"  by  Kluge  (1979), 
assemblage  to  which,  must  be  added  Hyla  zvavrini  Parker,  revived  from 
the  synonymy  of  Hyla  boans  by  Hoogmoed  (1990).  The  common  name  of 
the  group  derives  from  their  agonistic  behavior  that  includes  fights  in 
which  the  males  utilize  their  well  developed  pre-pollical  spines.  In 
Venezuela  we  find  all  the  species  in  the  group,  excluding  Hyla  rosenbergi. 
With  the  exception  of  Hyla  crepitans  and  Hyla  pugnax ,  all  live  south  of  the 
Orinoco  River  (La  Marca,  1992).  Hyla  pugnax  is  easily  distinguished  from 
H.  wavrini  and  H.  boans ,  since  the  later  two  are  the  only  species  in  the 
group  possessing  a  reticulate  palpebral  membrane,  and  it  is  distinguished 
from  H.  rosenbergi  by  its  possession  of  a  reduced  hand  web  (in  H. 
rosenbergi  the  membrane  among  fingers  II  and  m,  and  III  and  IV,  reach  to 
the  base  of  the  finger  discs.  In  this  group,  H.  crepitans  most  closely 
resembles  H.  pugnax.  Sympatry  in  these  two  species  has  been  previously 
reported.  Kluge  (1979)  indicated  three  cases  of  sympatric  occurrence  of 
H.  pugnax  and  H.  crepitans  in  Colombia  and  Panama.  H.  pugnax  appears 
not  to  occur  above  a  few  hundred  meters  while  H.  crepitans  does  occur  at 
higher  elevations.  (Kluge,  1979).  Due  to  the  morphological  resemblance 
and  the  sympatric  occurrence  of  these  two  species,  we  offer  a  comparison 
of  ULABG  3292  (adult  male  of  Hyla  pugnax)  with  specimens  (all  adult 
males)  of  Hyla  crepitans  from  a  nearby  locality  (Table  1).  Differences  in 
foot  webbing  and  degree  of  pigmentation  of  palpebral  membrane  between 
these  two  species  are  illustrated  in  Figs.  2  and  3. 
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frog  call  consisting  of  two  notes  that  we  heard  in  a  flooded  area  in  the 
South  Maracaibo  Lake  basin,  and  suggested  it  might  represent  Hyla 
pugnax .  Even  when  he  recorded  in  his  field  notes  a  "two  notes"  call 
uttered  by  ULABG  3292  while  in  captivity,  we  both  identified  the 
specimen  in  our  field  notebooks  as  " Hyla  crepitans The  suggestion  of 
Lynch  on  the  call  not  associated  in  the  field  to  any  specimen,  induced  the 
examination  and  identification  of  this  specimen  as  Hyla  pugnax . 
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Table  1.  Comparison  of  Hyla  pugnax  and  Hyla  crepitans  from  S  Lake  Maracaibo 
basin,  Venezuela. 


Elyla  pugnax1 

Hyla  crepitans2 

SVL  (snout-to-vent 
length,  in  mm) 

60.8 

51.3  ±  3.4,  N:5 

Sexual 

Dimorphism3 

absent 

present 

Web  between  toes  II- 
III  and  IV-V  (fig.  2) 

reaches  penultimate 
phalanx 

does  not  reach  penultimate 
phalanx 

Palpebral  membrane 
(Fig-  3) 

scarcely  pigmented 

densely  pigmented 

Pattern  of  coloration 
on  flanks 

dark  brown  bars  on 
pale  gray  background 

brown  narrow  stripes  or  bands 
on  cream  background 

Pattern  on  thighs 

dark  distinct  bands  on 
inferior  half 

usually  without  bars4 

Throat 

blackened  (Fig.  1) 

fine  dark  stippling  usually 
restricted  to  sides  of  mandibles5 

Foot  and  sole 
tubercles 

prominent 

flattened 

Call 

two  notes 

single  note 

1  ULABG  3292.  Merida  State:  3.5  Km  W  crossroads  El  Vigia-Caja  Seca,  210  m. 

2  ULABG  2282-2283,  2290-2292.  Zulia  State:  El  Batey,  50  m. 

3  According  to  Kluge  (1979:19),  female  Hyla  crepitans  are  larger  than  males.  I 
did  not  have  available  female  H.  crepitans  from  El  Batey,  but  those  from 
nearby  localities  are  larger  than  males.  Kluge  (op.  cit.)  noticed  sexual 
dimorphism  in  size  for  Hyla  pugnax. 

4  When  present,  bars  are  not  much  conspicuous  and  extend  across  the  entire 
dorsal  surface  of  the  thigh. 

5  In  ULABG  2283  also  covers  the  entire  throat,  but  being  grayish  in  overall 
resemblance. 
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Fig.  1.  Dorsal  and  ventral  views  of  Hyla  pugnax  ULABG  3292.  Notice  the 
dark  throat,  dark  bands  on  flanks  and  posterior  surface  of  thighs. 
Compare  with  Fig.  5  in  Kluge  (1979)  for  differences  in  pattern  of 
coloration  of  flanks  and  thighs  with  a  specimen  from  Panama. 
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Fig.  2.  Sketch  of  feet  of  A)  Hyla  pugnax  ULABG  3292  and  Hyla  crepitans 
ULABG  2292.  Vertical  scale  =  5  mm.  Note  degree  of  webbing  between 
toes  II  and  III. 
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A 


B 


Fig.  3.  Lateral  view  of  heads  of  A)  Hyla  pugnax  ULABG  3292  and  B)  Hyla 
crepitans  ULABG  2292.  Horizontal  scale  equals  5  mm.  Note  degree  of 
pigmentation  of  palpebral  membrane,  size  of  naris,  and  shape  of  tip 
of  snout. 
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BEHAVIORAL  PATTERNS  IN  LIOLAEMUS  QUILMES 
(TROPIDURIDAE),  A  SOUTH  AMERICAN  LIZARD 

Monique  Halloy 


Behavioral  patterns  in  Liolaemus  quilmes  are  described  and 
possible  functions  are  considered.  The  study  took  place  during 
the  Southern  Hemisphere  Spring  of  1989  and  Fall  of  1990. 
Observations  were  conducted  in  a  4  x  5  meter  outdoor  enclosure 
and  in  the  field.  A  sympatric  species,  Liolaemus  alticolor , 
shared  the  enclosure  during  part  of  the  study.  Use  of  head  bobs 
in  different  contexts,  aggressive  encounters  among  males  and 
among  females,  dominance  hierarchies,  and  female  rejection 
behavior  at  a  courting  male,  known  as  sidlehop  behavior,  are 
documented  in  L.  quilmes.  The  presence  of  similar  behavioral 
patterns  in  congeners  and  other  species  of  iguanians  is  noted.  A 
behavior  unreported  in  other  iguanians,  consisted  of  a  lizard 
approaching  another  and  placing  its  forefoot  on  the  other's 
shoulder  area  or  back,  "hand  placing".  It  appears  to  be  related 
to  dominant  status.  It  is  suggested  that  this  behavior  may 
facilitate  acceptance  among  the  lizards  involved. 

Liolaemus  is  a  large  genus  of  South  American  iguanian  lizards, 
subfamily  Liolaeminae,  family  Tropiduridae  (Frost  and  Etheridge,  1989). 
It  contains  more  than  150  species  (Etheridge,  1992),  and  ranges  from  the 
high  cordilleras  of  central  Peru  to  Tierra  del  Fuego  in  southern  Argentina, 
and  from  the  coast  of  the  Pacific  Ocean  to  the  Atlantic  beaches  of 
Argentina,  Uruguay,  and  southeastern  Brazil  (Cei,  1986;  Etheridge  and  de 
Queiroz,  1988). 

A  few  species  of  Liolaemus  are  arboreal,  but  the  great  majority 
(including  L.  quilmes)  are  terrestrial.  Some  species  are  substrate 
generalists,  while  others  are  restricted  to  a  specific  substrate  such  as 
aeolian  sand  or  rocks,  and  may  exhibit  morphological  adaptations  for 
specific  habitats.  Sceloporus  species  are  believed  to  be  the  North  American 
equivalent  of  Liolaemus  in  their  morphology  and  ecology  (Carpenter, 
1978a).  However,  Etheridge  (pers.  comm.)  points  out  that  although 
various  Liolaemus  exhibit  a  strong  resemblance  in  morphology  and  ecology 
to  species  of  the  genus  Sceloporus ,  Liolaemus  spp.  also  show  a  resemblance 
to  species  belonging  to  the  genera  Holbrookia ,  Uma,  Urosaurus,  and  Uta. 
Therefore,  Etheridge  suggests  that  a  more  interesting  comparison  would 
be  between  Liolaemus  and  the  radiation  of  the  family  Phrynosomatidae. 
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Here  I  will  describe  behavioral  patterns  in  L.  quilmes  that  have 
been  recognized  in  other  iguanian  species  and  I  will  present  other 
behaviors  hitherto  unreported.  I  will  point  out  similarities  between  L. 
cjuilmes  and  other  congeners  and  between  this  species  and  other  iguanians. 
Such  information  could  help  future  studies  of  the  phylogeny  of  Liolaemus 
and  further  the  understanding  of  processes  of  convergence  among 
unrelated  groups  of  lizards. 

Material  and  Methods 

Subjects 

Liolaemus  quilmes,  previously  referred  to  as  L.  darwinii  (Etheridge, 
1993),  occurs  in  central  Salta,  western  Tucuman  and  eastern  Catamarca 
provinces  in  northwestern  Argentina.  This  species  is  diurnal, 
insectivorous  (Videla,  1982),  and  oviparous  (Ramirez  Pinilla,  1991). 
Males  are  somewhat  larger  than  females  (Table  1).  They  are  brightly 
colored  showing  a  pattern  of  blue  and  yellow  dots  over  a  dark 
background.  Females  have  a  pattern  of  brown  to  dark  brown  dots  over  a 
lighter  brown  background. 

The  reproductive  season  for  the  population  from  which  the 
captive  lizards  came  from,  starts  end  of  August  and  goes  to  early 
December.  Females  generally  lay  their  eggs  between  October  and 
December,  with  an  incubation  period  lasting  3  to  4  months  (Ramirez 
Pinilla,  1991).  My  observations  (field  and  captive)  were  done  in  part 
during  the  reproductive  season  and  in  part  during  the  post-reproductive 
season. 


The  lizards  used  for  observations  in  captivity  came  from  the 
Cumbres  Calchaqufes,  between  Taff  del  Valle  and  Amaicha  del  Valle 
(ruta  nacional  307,  98th  Km),  province  of  Tucuman,  Argentina,  (elevation 
2800  m).  The  environment  is  semi-arid  scattered  with  cacti,  shrubs,  and 
rocks  (for  a  detailed  description  of  the  habitat,  see  Halloy,  1985). 

Observation  schedule 

Observations  were  conducted  in  the  field  and  in  captivity.  Field 
observations  were  made  during  the  Southern  Hemisphere  spring  (28-29 
October  1989),  at  the  site  where  the  lizards  for  the  captive  study  were 
collected,  and  during  the  summer  (11-13  January  1991)  at  Cafayate, 
Salta,  Argentina.  Any  time  a  L.  quilmes  was  spotted,  it  was  followed  and 
notes  were  taken  on  its  behavior.  The  objective  of  field  observations  was 
to  confirm  the  presence  of  behavioral  patterns  in  wild  populations  that 
had  been  seen  in  captive  lizards. 
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For  the  captive  study  the  lizards  were  observed  in  an  outdoor 
enclosure  built  in  a  backyard  located  in  the  suburbs  of  the  city  of 
Tucuman,  Argentina  (elevation  500m).  Although  temperatures  and 
humidity  were  higher  than  in  their  original  habitat,  photoperiod  and 
seasonal  changes  were  the  same.  The  lizards  did  well  in  the  captive 
environment  as  indicated  by  their  constant  or  increasing  weights  over 
several  months  and  the  hatching  of  offspring  in  the  summer. 

Observations  in  captivity  were  divided  into  two  parts.  The 
purpose  of  the  first  part  of  observations  was  that  of  reconnaissance  and 
to  allow  the  lizards  to  adapt  to  their  new  environment.  It  consisted  in 
recording  any  behavior  occurring  during  the  lizards'  most  active  period  of 
the  day  (just  before  noon  and  early  afternoon).  These  preliminary 
observations  were  made  during  late  spring  and  beginning  summer  (5 
November,  1989,  to  6  January,  1990). 

The  second  part  of  observations  in  captivity  were  more  systematic 
and  consisted  in  taking  censuses  every  15  min  in  random  two-hour  blocks 
from  1000  h  to  1845  h  from  6-26  February,  1990  (during  which  L.  quilmes 
was  the  only  species  in  the  enclosure)  and  from  25  March  to  15  April 
1990  (during  which  L.  quilmes  shared  the  enclosure  with  a  sympatric 
species,  Liolaemus  alticolor).  Although  censuses  were  also  taken  from  0800 
to  1000  h  and  from  1900  to  2000  h,  lizards  were  rarely  seen  active  at 
those  hours  when  either  it  was  not  warm  enough  for  them  to  come  out 
(early  morning)  or  light  was  quickly  declining  (evening). 

Procedure 

The  enclosure  measured  4  x  5  m  following  a  design  proposed  by 
Carpenter  (1984).  One  meter  high  panels  of  light  metal  were  inserted  20 
cm  into  the  ground  thus  forming  an  80  cm  high  enclosure.  The  substrate 
was  formed  with  sand  mixed  with  some  gravel,  and  with  rocks  and 
pieces  of  wood.  Some  grass  and  weeds  were  allowed  to  grow  to  add 
cover  space  for  the  lizards  and  to  attract  insects.  Water  was  provided  in 
a  dish  and  fruits  and  vegetables  were  left  nearby  to  attract  additional 
insects.  Every  two  days,  tenebrionid  larvae  were  given  on  4  small  plates 
which  were  placed  in  the  different  corners  of  the  enclosure. 

Three  male  and  three  female  L.  quilmes  were  used  for  captive 
observations.  Between  25  March  and  15  April,  1990,  three  male  and  three 
female  Liolaemus  alticolor ,  a  sympatric  species,  were  added  in  the 
enclosure  as  part  of  another  study  on  sympatric  species.  Liolaemus 
alticolor  is  also  diurnal  and  insectivorous  but  it  is  a  smaller  and  more 
slender  species  (Table  1).  It  is  also  more  cryptic  than  L.  quilmes  and 
harder  to  observe.  One  male  L.  alticolor  and  one  female  L.  quilmes  died 
during  the  study.  They  were  replaced  by  another  male  L.  alticolor  and 
another  female  L.  quilmes. 


Bulletin  of  the  Maryland  Herpetological  Society 


page  45 


Volume  32  Number  2 


June  1996 


Individuals  were  marked  with  one  to  three  small  spots  of  white 
nail  polish  on  their  backs  (males)  or  base  of  the  tail  (females)  for 
recognition.  Binoculars  (Nikon,  10x50,  6°,  Lookout  II)  were  used  during 
observations  in  order  to  ensure  correct  identification. 

During  censuses,  locations  of  lizards  were  noted  on  a  data  sheet. 
Behaviors  were  also  recorded  at  that  time  in  a  notebook  for  any  lizard 
that  was  visible.  Frequencies  of  encounters  involving  males  and/or 
females,  male  courtship  displays  and  female  response,  and  head 
bobbings  and  contexts  in  which  they  were  given,  were  registered  as  well 
as  any  other  behavior  (e.g.  digging,  mouth  gaping,  foraging,  feeding). 
Behavioral  terms  are  used  here  as  described  by  Carpenter  and  Ferguson 
(1977). 


Results  and  Discussion 

The  following  behavioral  patterns  were  recognized  both  in  the 
field  and  in  captivity  except  when  stated  otherwise.  These  behaviors  are 
not  mutually  exclusive  nor  do  they  cover  the  whole  behavioral  repertoire 
of  the  species. 

Head  Bobbing 

Liolaemus  quilmes  combined  a  two-front  leg  pushup  with  a 
characteristic  head  bob  which  consisted  of  an  up  and  down  movement  of 
the  head  followed  by  a  lower  version  of  the  same  movement  (Fig.  1).  This 
high-low  up  and  down  head  movement  could  then  be  repeated  several 
times.  During  the  first  3-week  period  of  census  taking  (6  -  26  February, 
1990),  257  head  bobbings  were  recorded  for  the  three  males  (of  which 
222,  or  86%,  were  from  male  MQ2)  and  47  for  the  three  females  (of  which 
20,  43%  were  from  female  (FQ3).  Due  to  the  sampling  method,  this  is  a 
conservative  measure.  Head  bobbings  were  not  counted  during  the  second 
3-week  period  (25  March  to  15  April,  1990)  although  they  were  very 
conspicuous. 

Head  bobbings  were  observed,  both  in  the  enclosure  and  in  the 
field,  on  elevated  sites,  prior  and  after  climbing  to  these  sites,  when 
stopping  during  the  pursuit  of  another  lizard,  during  courtship,  when 
foraging,  before  and  after  eating  an  insect,  coming  out  of  a  refuge,  and 
while  resting  when  digging  a  hole.  The  basic  pattern  of  head  bobbings 
seemed  constant  (Fig.  1)  but  the  speed  and  amplitude  at  which  it  was 
given  varied  (e.  g.  male  "shudder  bobs"  used  in  courtship,  see  section  on 
courtship).  Carpenter  (1967:93)  suggests  that  this  display  "is  performed 
to  declare  territory,  to  challenge  another  male,  and  to  establish  sex 
recognition"  among  other  functions.  My  observations  suggest  similar 
functions  for  head  bobbing  in  L.  quilmes. 


page  46 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  32  Number  2 


June  1996 


Head  bobbing  has  been  observed  in  many  species  of  iguanian 
lizards  (Carpenter  and  Ferguson,  1977).  Examples  in  Sceloporus  are  S. 
graciosus,  S.  scalaris,  S.  grammicus  (Carpenter,  1967),  S.  cozumelae,  S. 
teapensis,  S.  variabilis,  S.  parvus ,  S.  couchi,  S.  occidentalis  and  S.  undulatus 
(Carpenter,  1978a),  the  torquatus  group  (Hunsacker,  1962),  including  S. 
jarrovi  in  Simon,  1975),  and  S.  merriami  (Milstead,  1970).  They  have  also 
been  reported  in  another  phyrnosomatid  genus,  Uta  stansburiana  (Tinkle, 
1967). 


Although  there  might  be  geographical  variation  (Ferguson,  1971) 
and  individual  variations  in  the  head  bobbing  display  (Jenssen,  1971),  the 
basic  pattern  appears  inherited  (Carpenter,  1978a).  It  is  suggested  that 
head  bobbing  in  L.  quilmes  is  species-characteristic  especially  considering 
that  newly  hatched  L.  quilmes  born  in  the  enclosure  were  seen  to  head  bob. 
Head  bobbing  has  been  observed  in  other  species  of  Liolaemus.  The 
pattern  of  movement  of  the  head  appears  to  be  different  in  each  species 
(e.  g.  L.  multiformis  multiformis  Pearson,  1954;  L.  alticolor,  L.  cuyanus ,  L. 
huacahuasicus,  L.  laurenti ,  and  L.  scapularis,  among  others,  pers.  obs.). 

Territoriality  and  Dominance 

A  male  L.  quilmes  established  his  territory  (both  in  the  field  and  in 
captivity)  by  displaying  on  elevated  sites  such  as  rocks  or  pieces  of 
wood.  At  the  approach  of  another  male,  the  resident  started  head 
bobbing  vigorously,  rising  on  his  legs,  inflating  his  body  and  facing  off 
laterally.  If  the  intruder  persisted,  the  displaying  male  would  lunge 
toward  the  intruder,  coming  off  his  perch,  stopping,  head  bobbing,  lunging 
again.  If  this  was  not  enough  to  deter  the  intruder,  chasing  and  pursuing 
ensued.  Fighting  rarely  occurred  but  when  it  did  the  males  bit  each  other, 
lashed  their  tails,  and  sometimes  while  biting  each  other  rolled  over 
several  times.  As  Carpenter  (1967,  1978b)  has  documented,  these 
behavioral  patterns  are  common  in  many  iguanian  species  known  to 
defend  a  limited  area  against  intrusion  by  other  conspecifics,  especially 
males.  Females  also  exhibited  territorial  behavior,  displaying  and  chasing 
other  females  from  certain  areas. 

Table  2  shows  the  results  for  encounters  observed  among  males 
and  females,  only  for  those  individuals  that  could  clearly  be  identified. 
Encounters  included  chasing  away  another  lizard  and  fighting.  Male  MQ2 
initiated  significantly  more  often  an  encounter  and  male  MQ3  was  the 
recipient  of  significantly  more  encounters  (Table  2,  chi-square  goodness- 
of-fit  test,  Siegel  and  Castellan,  1988,  is  14  and  24.09,  respectively,  df  = 
2,  p  <  .001  in  both  tests).  Although  the  lizards'  weights  remained  stable 
throughout  the  study,  male  MQ3  died  on  9  July,  1990.  Before  he  died,  he 
was  rarely  seen  in  the  open,  and  when  he  approached  a  feeding  site,  he 
kept  a  low  profile,  but  he  was  often  chased  away. 
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One  female  (FQ1)  died  of  unknown  causes  (20  February)  and  was 
replaced  by  another  female  (FQ1*).  That  same  day  and  the  next  the  other 
two  females  wee  seen  chasing  the  new  female  (Table  2).  Encounters  were 
mostly  within  sexes  (X2  =  21.1,  df  =  1,  p  <  .001)  and  although  males  seem 
to  engage  in  more  encounters  than  females,  the  difference  was  not 
significant  (X2  =  3.1,  df  =  1,  p  >  .05). 

As  often  occurs  when  a  territorial  species  is  confined  to  an 
enclosure,  competition  for  space  is  increased  and  hierarchies  are  observed 
(e.  g.  Fitch,  1940;  Carpenter,  1967;  Greenberg  and  Crews,  1983).  In  my 
study,  MQ2  was  the  dominant  male  not  only  because  he  initiated  most 
encounters  but  also  because  he  significantly  more  often  initiated  courtship 
displays  (Table  2,  X2  =  10.47,  df  =  2,  p  <  .01).  He  also  was  more  brightly 
colored  than  the  other  two  males  and  often  adopted  an  alert  posture, 
high  on  four  legs  or  on  the  two  front  legs,  head  held  high,  head  bobbing 
occasionally. 

Carpenter  (1967,  1978a)  observed  territorial  behaviors  in  many 
i  guard  an  lizards.  In  the  phrynosomatids.  Carpenter  (1961),  Fitch  (1940), 
Simon  (1975),  and  Tinkle  (1967)  observed  territorial  behavior  in 
Sceloporus  occidentalis,  S.  merriami,  S.  jarrovi,  and  Uta  stanshuriana, 
respectively. 

Courtship  and  Mating 

Mating  was  observed  twice  in  the  enclosure  (November,  1989)  and 
once  in  the  field  (11  January,  1991).  In  the  three  occurrences  the  behavior 
was  similar.  The  male  approached  the  receptive  female  from  behind,  head 
bobbing  rapidly  in  a  shallow  manner,  sometimes  called  the  shudder-bob 
(e.  g.  Tinkle,  1967).  He  kept  low  on  his  legs,  body  inflated,  sometimes 
nudging  the  female  near  the  cloaca.  If  she  remained  passive,  he  then 
straddled  her,  attained  a  bite  hold  on  her  neck,  his  right  leg  over  the  base 
of  the  tail  and  the  left  leg  and  tail  pulled  under  her.  Male  courtship 
mating  posture  is  very  typical  of  many  iguanian  lizards  (Carpenter,  1967, 
1978a). 


Although  the  breeding  season  had  already  passed  when 
systematic  recordings  began,  males  were  seen  courting  females  22  times 
during  the  first  3-week  period  and  16  times  during  the  second  3-week 
period.  Male  MQ2  did  significantly  more  of  the  courting  (Table  2,  X2  = 
10.47,  df  =  2,  p  <  .05)  and  females  FQ1  and  FQ2  received  most  of  the 
attention  from  MQ2  (Table  2,  X2  =  13.16,  df  =  3,  p  <  .01). 

The  females  were  never  seen  to  accept  the  advances  of  the  males 
during  those  two  periods  of  observations.  The  female  either  left  or  if  the 
male  followed  her,  she  stood  high  on  her  four  legs,  arching  her  back,  with 
tail  raised.  She  presented  laterally  to  the  male,  doing  several  head  bobs. 
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after  which  she  jumped  off  jerkily  to  the  side.  If  the  male  persisted,  she 
repeated  this  pattern  known  as  "sidlehopping"  or  female  rejection 
behavior  signaling  to  the  male  her  unwillingness  to  mate  (Carpenter  and 
Ferguson,  1977).  Carpenter  observed  sidlehopping  in  Sceloporus  undulatus 
(1962)  and  in  S.  graciosus  (1967),  Fitch  (1940)  in  S.  occidentalis,  and 
Greenberg  and  Crews  (1983)  in  S.  virgatus . 

Faced  with  a  sidlehopping  female,  a  male  sometimes  resorted  to  a 
curious  kind  of  "dancing"  whereby,  parallel  to  the  female,  low  on  his  legs, 
body  inflated,  he  would  do  a  shuffling  kind  of  motion  of  the  legs,  sliding 
in  this  manner  towards  the  female  and  then  nudging  her  along  her  flanks 
or  near  the  cloaca.  This  behavior  was  not  seen  in  the  field.  Carpenter 
(1963)  reported  peculiar  movements  performed  by  Uma  notata  males 
during  courtship.  These  movements  consisted  in  raising  and  rapidly 
waving  up  and  down  first  one  front  leg  and  foot  and  then  the  other  as  the 
male  moved  forward  toward  the  female,  nodding  his  head.  Although  the 
movements  performed  by  male  U.  notata  seem  to  have  a  similar  function 
to  the  "dancing"  behavior  of  male  L.  quilmes  (inciting  the  female  to  accept 
the  male),  they  involve  different  motor  patterns. 

Hand  Placing 

A  behavior  called  "hand  placing"  was  observed  in  both  L.  alticolor 
and  L.  quilmes.  One  lizard  approached  from  the  back  another  lizard  that 
was  lying  quietly  on  a  stone,  resting  and/or  basking  in  the  sun.  The 
approaching  lizard  then  placed  its  forefoot  on  the  shoulder  area  or  back 
of  the  basking  lizard  and  sometimes  rested  its  snout  on  the  other  lizard's 
neck  area  (Fig.  2).  The  lizards  stayed  quiet  for  a  few  seconds  to  a  few 
minutes,  after  which  the  first  lizard  took  its  forefoot  off  and  settled  down 
along  the  second  lizard. 

In  the  field  as  well  as  in  captivity,  lizards  are  known  to  compete 
for  basking  sites  (Carpenter,  1967).  Nevertheless,  although  a  dominant 
male  may  attempt  to  claim  a  basking  site  to  the  exclusion  of  others, 
lizards  may  tolerate  one  another  and  even  pile  up  one  upon  another  in 
those  areas  where  the  sunlight  falls  or  beneath  heat  lamps.  Carpenter 
(1962)  observed  what  he  called  a  "supplanting  behavior"  in  captive 
Sceloporus  undulatus ,  whereby  a  lizard  joining  a  basking  group,  would 
crawl  upon  another  lizard  which  induced  the  resident  to  leave.  That 
lizard  could  then  move  to  another  group,  crawl  onto  it,  inducing  another 
to  leave,  etc.  The  function  of  the  supplanting  behavior  seems  to  be 
different  than  that  of  the  hand  placing  behavior.  Instead  of  inducing  the 
recipient  to  leave  (supplanting  behavior),  hand  placing  appears  to 
facilitate  acceptance  of  one  lizard  to  the  other. 

I  noted  the  identities  of  the  lizards  of  both  L.  quilmes  and  L. 
alticolor  involved  in  the  hand  placing  behavior  during  the  three  weeks  that 
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the  two  species  were  together  (25  March  to  15  April,  1990).  The  results 
are  shown  in  Table  3.  Due  to  low  cell  values,  no  statistical  analysis  was 
attempted.  Nevertheless,  the  data  suggest  that  Liolaemus  alticolor  initiated 
hand  placing  more  often  than  L.  quilmes.  Furthermore,  the  lowest  values 
were  among  male  L.  quilmes  and  among  female  L.  quilmes  (zeros).  These 
results  suggest  that  female  and  male  L.  quilmes  do  not  engage  in  this 
behavior  intrasexually  because  of  a  lack  of  tolerance  among  themselves 
(also  see  Table  2  for  number  of  encounters  among  males  and  among 
females). 

The  dominant  male  MQ2  (who  initiated  most  encounters  and 
most  of  the  courtship  displays.  Table  2)  initiated  the  hand  placing 
behavior  more  often  (7  out  of  8,  87.5%)  than  the  other  two  males.  He  also 
was  recipient  to  this  behavior  more  often  (10  out  of  12,  83.3%)  than  the 
other  two  males.  Moreover,  the  female  that  had  initiated  most  of  the 
encounters  but  was  not  recipient  to  most  of  the  courtship  displays  (FQ3, 
Table  2)  was  also  the  one  who  initiated  hand  placing  more  often  than  the 
other  two  females  (7  out  of  12,  58.3%)  and  was  recipient  to  the  behavior 
more  often  than  the  other  two  females  (9  out  of  15,  60%).  Furthermore, 
MQ2  and  FQ3  were  also  the  two  lizards  that  gave  proportionally  more 
head  bobbings  (86%  and  43%,  respectively).  Thus,  hand  placing  may  be 
related  to  hierarchical  status.  It  also  may  function  as  a  " social 
acceptance"  signal  in  certain  contexts  (C.  C.  Carpenter,  pers.  comm.). 
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Table  1.  Average  weights  (W),  snout-vent  lengths  (SVL),  and  total  lengths 
(TL)  ±  a  standard  deviation  for  three  male  and  three  female 
Liolaemus  quilmes  and  three  male  and  three  female  Liolaemns 
alticolor.  Variation  in  total  lengths  is  due  to  autotomized  tails. 


W(g) 

SVL  (mm) 
TL  (mm) 


Liolaemus  quilmes  Liolaemus  alticolor 


Males 

Females 

Males 

Females 

9.03+1.81 

6.7110.96 

4.4711.22 

3.9910.51 

66.0±1.7 

61.011.0 

51.715.5 

52.013.5 

142.7141.6 

125.016.2 

124.3125.0 

84.7121.0 
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Table  2.  Frequencies  of  encounters  (numbers  out  of  parentheses)  and  courtship 
displays  (number  in  parentheses)  in  three  male  (M)  and  three  female 
(F)  Liolaemus  quilmes  (Q)  during  two  3-week  observation  periods  (non¬ 
breeding  season)  in  an  outdoor  enclosure,  the  first  period  the  species 
being  alone  (6-26  February,  1990)  the  second  with  a  sympatric  species 
Liolaemus  alticolor  (25  March  to  15  April,  1990)  taken  during  15-minute 
censuses  (see  Methods  for  more  details).  FQ1  died  20  February,  1990, 
and  was  replaced  by  FQ1*. 

Recipient  of  encounter  (of  courtship) 


Initiator 

MQ1 

MQ2 

MQ3 

FQl 

FQl* 

FQ2 

FQ3 

TOTAL 

MQ1 

— 

3 

(3) 

(4) 

i 

4(7) 

MQ2 

2 

— 

13 

(5) 

(i) 

(12) 

(4) 

15(22) 

MQ3 

1 

— 

1(3) 

(3) 

(2) 

(1) 

2(9) 

-FQl 

— 

1 

1 

FQ1* 

— 

FQ2 

1 

2 

— 

3 

FQ3 

3 

1 

3 

— 

7 

Total 

2 

1 

17 

4(11) 

3(4) 

4(18) 

1(5) 

32(38) 

Table  3.  Frequencies  of  the  "hand  placing"  behavior  observed  in  two  sympatric 
species  involving  three  male  (M)  and  three  female  (F)  Liolaemus 
quilmes  (Q)  and  three  male  and  three  female  Liolaemus  alticolor  (A) 
during  a  three-week  period  (see  Methods). 


Initiator 

MA 

FA 

Recipient 

MQ 

FQ 

TOTAL 

MA 

6 

6 

4 

4 

20 

FA 

3 

1 

2 

7 

13 

MQ 

1 

3 

0 

4 

8 

FQ 

2 

4 

6 

0 

12 

TOTAL 

12 

14 

12 

15 

53 
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Figure  1.  Basic  pattern  of  the  head  bob  of  a  male  Liolaemus  guilmes.  Vertical 
axis,  amplitude  of  display;  horizontal  axis,  time  in  seconds. 
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Fig.  2  Male  Liolaemus  alticolor  placing  his  right  forefoot  on  the  back  of  a 
male  L.  quilmes  that  was  basking  in  the  sun  illustrating  the  "hand 
placing"  behavior  (drawn  from  a  picture).  After  a  few  minutes  the 
first  male  took  his  forefoot  off  and  both  stayed  on  the  perch  basking. 
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COVARIATION  OF  EGG  SIZE,  CLUTCH  SIZE,  AND 
OFFSPRING  SURVIVORSHIP  IN  THE  GENUS 
SCELOPORUS 


Julio  A.  Lemos-Espinal,  Geoffrey  R.  Smith,  and  Royce  E.  Ballinger 


Fisher  (1930)  wondered  how  an  organism  should  allocate 
available  energy  between  reproduction  and  growth,  and  how  this 
allocation  would  be  influenced  by  aspects  of  its  life  history  and  its 
environment.  Smith  and  Fretwell  (1974)  subsequently  considered  how  the 
allocation  of  energy  to  reproduction  should  be  further  partitioned  among 
individual  offspring.  They  demonstrated  that  the  optimal  allocation  to 
individual  offspring  is  a  function  of  the  influence  of  that  allocation  on 
both  offspring  and  parental  fitness.  Egg  size,  clutch  size,  and  offspring 
survivorship  can  therefore  be  expected  to  be  correlated  within 
populations.  For  example,  offspring  fitness  is  often  positively  correlated 
with  egg  size  within  populations  of  lizards  (Ferguson  and  Bohlen,  1978; 
Ferguson  and  Fox,  1984;  Ferguson  and  Snell,  1986;  Ferguson  et  al.,  1990). 
However,  what  is  expected  among  populations?  Evolutionary  trade-offs 
and  natural  selection  occur  within  populations,  therefore  we  might  expect 
that  covariation  among  traits  between  populations  should  be  negligible  if 
populations  each  have  adapted  to  local  conditions  and  each  trait 
independently  evolves.  However,  if  there  are  underlying  constraints  or 
genetic  (or  phenotypic)  correlations  between  traits,  then  we  might  expect 
that  covariation  among  traits  between  populations  should  be  high. 

Beyond  the  obvious  fact  that  when  an  organism  does  not  survive 
to  maturity  it  does  not  reproduce  and  thus  has  a  fitness  of  zero,  age  at 
first  reproduction,  and  thus  survivorship  to  first  reproduction,  has 
important  implications  for  population  dynamics  and  life  histories  (Cole, 
1954).  For  example,  by  using  sensitivity  analysis  of  life  table  data  for 
loggerhead  sea  turtles,  Crouse  et  al.  (1987)  determined  that  changes  in 
pre-maturity  survivorship  positively  influenced  the  intrinsic  rate  of 
increase  more  than  changes  in  other  stages.  Ballinger  (1979)  demonstrated 
the  importance  of  survivorship  to  first  reproduction  to  the  evolution  of 
the  age  at  first  reproduction  in  two  populations  of  Sceloporus  jarrovi  from 
different  elevations.  Pre-maturity  survivorship  at  low  elevation  was 
higher  than  at  high  elevation.  He  suggested  these  survivorship  schedules 
have  led  to  different  selective  pressures  for  the  observed  early  maturation 
at  low  elevation  and  later  maturation  at  high  elevation.  Results  of 
common  garden  experiments  support  the  view  that  differences  between 
the  low  and  high  elevation  populations  are  the  result  of  genetic  difference 
(Smith  et  al,  1994;  Ballinger  et  al.,  submitted  manuscript). 
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In  this  study,  we  investigate  the  relationships  among  egg  size, 
clutch  size,  survival  of  offspring  to  age  of  first  reproduction,  and  adult 
female  survivorship  in  several  species  in  the  genus  Sceloporus.  We  have 
chosen  the  variables  of  egg  size,  clutch  size,  juvenile  survivorship,  and 
adult  survivorship  because  of  their  importance  in  the  evolution  of  life 
histories. 


Methods 

We  examined  the  literature  for  cases  in  which  good  data  existed 
for  egg  mass  (EM),  survivorship  of  hatchlings  to  the  age  of  first 
reproduction,  female  body  mass  (BM),  and  clutch  size  (CS).  Relative  egg 
mass  (REM)  was  calculated  by  dividing  EM  by  BM.  These  data  are 
summarized  in  Table  1. 


Results 


Egg  mass  (N  =  23;  r2  =  0.723,  P  <  0.0001;  y  =  0.193  +  0.012x)  and 
CS  (N  =  23,  r2  =  0.713,  P  <  0.0001;  y  =  4.38  +  0.334x)  increased  with  BM, 
whereas  REM  decreased  with  BM  (N  =  23;  r2  =  0.442,  P  <  0.0005;  y  = 
0.045  -  O.Olx).  Because  of  the  influence  of  body  size  on  these  variables, 
the  residuals  from  these  regressions  will  be  used  in  the  analyses  discussed 
below.  Juvenile  survivorship  was  not  related  to  BM  (N  =  21;  r2  =  0.064,  P 
=  0.27).  Relative  egg  mass  was  marginally  significantly  and  positively 
related  to  EM  (N  =  23;  r2  =  0.15,  P  =  0.067;  y  =  0.54x).  Juvenile 
survivorship  was  not  related  to  EM  (N  =  21;  r2  =  0.01,  P  =  0.71).  Relative 
egg  mass  decreased  with  increasing  CS  (N  =  23;  r2  =  0.21,  P  =  0.027;  y  =  - 
Q.002x).  Juvenile  survivorship  was  not  related  to  CS  (N  =  21;  r2  =  0.002,  P 
=0.86).  In  species  and  populations  with  large  REM,  juvenile  survivorship 
was  higher  (Fig.  1;  N  =  21;  r2  =  0.28,  P  =  0.014;  y  =  0.115  +  3.38x). 

Discussion 


We  found  a  positive  relationship  between  relative  egg  mass  and 
survivorship  to  first  reproduction  (i.e.,  juvenile  survivorship).  There  are 
several  mechanisms  by  which  larger  eggs  can  confer  advantages  to 
offspring  in  lizards.  Larger  hatchlings  from  larger  eggs  may  be  able  to 
obtain  more  food  or  better  territories  than  smaller  hatchlings  from  small 
eggs  (Ferguson  and  Bohlen,  1978;  Ferguson  and  Fox,  1984).  Larger 
hatchlings  are  often  faster  (Tsuji  et  al.,  1989;  Sinervo  and  Fluey,  1990), 
and  may  thus  be  able  to  avoid  predation  better  than  smaller  hatchlings. 

If,  as  observed  in  this  study,  relative  egg  mass  appears  to  be 
positively  correlated  with  offspring  fitness  (as  measured  by  survival  to 
age  of  first  reproduction)  across  populations  and  species  of  a  single 
genus,  why  don't  all  populations  have  the  same  relative  egg  size?  One 
possible  explanation  is  that  egg  size  is  constrained  physically  by  the 
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female  body  (Congdon  and  Gibbons,  1987;  Sinervo  and  Licht,  1991).  In 
such  a  situation,  different  species  or  populations  may  have  different 
constraints.  For  example,  Vitt  (1981;  Vitt  and  Price,  1982)  found  relative 
clutch  mass  was  constrained  by  the  habitat  used  and  foraging  mode 
employed  by  lizards;  such  an  argument  might  easily  be  extended  to  egg 
size.  A  second  explanation  is  that  the  different  environments  (biotic  and 
abiotic)  occupied  by  different  populations  and  species  generate  their  own 
set  of  pressures  shaping  relative  egg  mass.  Indeed,  theory  predicts 
different  strategies  in  different  types  of  environments  (Brockelman,  1975; 
Capinera,  1979;  Parker  and  Begon,  1986;  Lalonde,  1991).  Therefore,  the 
variation  in  relative  egg  mass  that  we  see  in  this  study  may  be  ascribed  to 
differences  in  the  environment. 

Our  study  considers  only  the  relationship  between  egg  size  and 
offspring  fitness;  it  does  not  consider  the  relationship  between  egg  size 
and  maternal  fitness.  Since  there  is  a  trade-off  between  egg  size  and 
clutch  size,  and  a  trade-off  between  egg  size  and  offspring  survivorship, 
we  might  expect  an  evolutionary  parent-offspring  conflict  over  the  size  of 
egg  produced.  However  this  conflict  may  not  always  exist,  especially  if 
there  is  little  if  any  advantage  to  coming  from  large  eggs.  This  still  may 
not  result  in  a  conflict  between  parent  and  offspring  over  optimal 
provisioning.  If,  for  example,  maternal  survivorship  was  decreased  by  an 
increased  clutch  size  (e.g.,  Sceloporus  undulatus,  Jones  and  Ballinger,  1987), 
then  a  smaller  clutch  size  may  be  advantageous  to  both  offspring  and 
parent. 


Further  work  on  the  interrelationships  between  egg  size,  clutch 
size,  offspring  fitness,  and  maternal  fitness  are  necessary.  Experiments 
combining  experimental  manipulation  and  field  observation,  as 
exemplified  by  Sinervo  et  al/s  (1992)  study  of  Uta  stansburiana,  could 
provide  a  promising  beginning  to  an  understanding  of  the  complex 
interactions  and  interrelationships  among  life  history  traits. 
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Table.  1.  Literature  values  (means)  for  egg  mass  (EM;  g),  female  body  mass 
(BM;  g),  relative  egg  mass  (REM),  clutch  size  (CS),  and  survival  to 
first  reproduction.  Some  values  estimated  from  data  given  in  original 
paper. 


Species 

Location 

EM 

BM 

REM 

CS 

Survival 

Source 

clarki 

AZ 

0.66 

44 

0.015 

19.6 

0.056 

A 

graciosus 

UT 

0.32 

6.04 

0.053 

3.8 

0.143 

B 

magister 

UT 

0.74 

23.9 

0.031 

6.2 

0.1 

C 

merriami 

TX 

0.207 

3.15 

0.065 

4.2 

0.25 

D 

olivaceus 

TX 

0.591 

38.51 

0.015 

18.9 

0.14 

E 

scalaris 

AZ 

0.2511 

5.38 

0.048 

8.5 

0.27 

F 

undulatus 

AZ 

0.29 

11.2 

0.026 

8.3 

0.07 

A 

CO 

0.42 

14.5 

0.029 

7.9 

0.11 

G 

KS 

0.16 

6.5 

0.04 

7.0 

0.14 

H 

NE 

0.23 

3.8 

0.062 

5.5 

0.12 

I 

NM 

0.29 

9.7 

0.03 

7.2 

0.02 

J 

NM 

0.24 

11.4 

0.021 

9.9 

0.03 

J 

OH 

0.35 

16.6 

0.021 

11.8 

0.03 

G 

SC 

0.33 

10.6 

0.031 

7.4 

0.11 

G 

TX 

0.22 

7.8 

0.028 

9.5 

0.06 

G 

UT 

0.36 

10.9 

0.033 

6.3 

0.05 

K 

MEX 

0.23 

12.2 

0.02 

10 

0.09 

L 

AL 

0.28 

10 

0.028 

8.3 

0.18 

M 

CO 

0.32 

10.3 

0.031 

10.8 

0.10 

N 

MS 

0.36 

15.5 

0.026 

9.4 

0.18 

O 

variabilis 

MEX 

0.329 

7.14 

0.046 

4.6 

P 
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MEX 

0.331 

7.07 

0.047 

4.3 

- 

p 

S.  vir gains 

AZ 

0.26 

7.83 

0.033 

9.45 

0.11 

Q 

1  R.  E.  Ballinger,  unpublished  data 

Sources:  A  Tinkle  and  Dunham,  1986;  B  Tinkle,  1973;  C  Tinkle,  1976;  D  Dunham, 
1981;  E  Blair,  1960;  F  Ballinger  and  Congdon,  1981;  G  Tinkle  and 
Ballinger,  1972;  H  Ferguson  et  al.,  1980;  I  Jones  and  Ballinger,  1987;  J 
Vinegar,  1975b;  K  Tinkle,  1972;  L  Gadsen-Esparza  and  Aguirre-Leon, 
1993;  M  McKinney,  1982;  N  Gillis  and  Ballinger,  1992;  O  Parker,  1994; 
P  Benabib,  1994;  Q  Vinegar,  1975a. 


RESIDUAL  OF  REM 


Fig.  1.  Relationship  between  relative  egg  mass  and  survivorship  to  first 
reproduction  for  several  populations  and  species  in  the  genus 
Sceloporus.  See  text  for  regression  equation. 

Literature  Cited 


Ballinger,  R.  E. 

1979.  Intraspecific  variation  in  demography  and  life  history  of 
the  lizard,  Sceloporus  jarrovi,  along  an  altitudinal  gradient 
in  southeastern  Arizona.  Ecology,  60:  901-909. 


page  62 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  32  Number  2 


June  1996 


_ _ _  and  J.  D.  Congdon. 

1981.  Population  ecology  and  life  history  strategy  of  the 
montane  lizard  ( Sceloporus  scalaris),  in  southeastern 
Arizona.  J.  Nat.  Hist,  15:  213-222. 

Benabib,  M. 

1994.  Reproduction  and  lipid  utilization  of  tropical  populations 
of  Sceloporus  variahilis.  Herpetol.  Monogr.,  8:  160-180. 

Blair,  W.  F. 

1960.  the  rusty  lizard:  A  population  study.  University  of  Texas 
Press,  Austin. 

Brockelman,  W.  Y. 

1975.  Competition,  the  fitness  of  offspring,  and  optimal  clutch 
size.  Am.  Nat.,  109:  677-699. 

Capinera,  J.  L. 

1979.  Qualitative  variation  in  plants  and  insects;  Effect  of 
propagule  size  on  ecological  plasticity.  Am.  Nat..  114: 
350-361. 

Cole,  L.  C. 

1954.  The  population  consequences  of  life  history  phenomena. 
Quart.  R.  Biol.,  29:  103-137. 

Congdon,  J.  D.  and  J.  W.  Gibbons. 

1987.  Morphological  constraint  on  egg  size:  A  challenge  to 
optimal  egg  size  theory?.  Proc.  Nat.  Acad.  Sci.,  84:  4145- 
4147. 

Crouse,  D.  T.,  L.  B.  Crowder,  and  H.  Caswell. 

1987.  A  stage-based  population  model  for  loggerhead  sea 
turtles  and  implications  for  conservation.  Ecology,  68: 
1412-1423. 


Dunham,  A.  E. 

1981.  Populations  in  fluctuating  environments:  The  comparative 
demography  of  Sceloporus  merriami  and  Urosaurus  ornatus. 
Misc.  Publ.  Univ.  Michigan  Mus.  Zool.,  158:  1-62. 

Ferguson,  G.  W.  and  C.  H.  Bohlen. 

1978.  Demographic  analysis:  A  tool  for  the  study  of  natural 
selection  of  behavioral  traits.  In  C.  Cans  and  R.  B.  Huey 
(eds.).  Biology  of  the  Reptilia,  Vol.  16:  Ecology  B,  pp. 
441-522. 


Bulletin  of  the  Maryland  Herpetological  Society 


page  63 


Volume  32  Number  2 


June  1996 


Ferguson,  G.  W.,  C.  H.  Bohlen  and  H.  P.  Woolley. 

1980.  Sceloporus  undulatus:  Comparative  life  history  and 
regulation  of  Kansas  population.  Ecology,  61:  313-322. 


Ferguson,  G.  W.  and  S.  F.  Fox. 

1984.  Annual  variation  of  survival  advantage  of  large  juvenile 
side-blotched  lizards,  Uta  stansburiana :  Its  causes  and 
evolutionary  significance.  Evolution.  38:  342-349. 

Ferguson,  G.  W.  and  H.  L.  Snell. 

1986.  Endogenous  control  of  seasonal  change  of  egg,  hatchling, 
and  clutch  size  of  the  lizard  Sceloporus  undulatus  garmani. 
Herpetologica,  42:  185-191. 

Ferguson,  G.  W. ,  FI.  L.  Snell,  and  A.  J.  Landwer. 

1990.  Proximate  control  of  variation  of  clutch,  egg,  and  body 
size  in  a  west-Texas  population  of  Uta  stansburiana 
stejnegeri  (Sauria:  Iguanidae).  Herpetologica  46:  227-238. 

Fisher,  R.  A. 

1930.  The  genetical  theory  of  natural  selection.  Clarendon, 
Oxford. 


Gadsen-Esparza,  H.  and  G.  Aguirre-Leon. 

1993.  Historia  de  vida  comparada  en  una  poblacion  de 
Sceloporus  undulatus  (Sauria:  Iguanidae)  del  Bolson  de 
Mapimi.  Bol.  Soc.  Herpetol.  Mex.,  5:  21-41. 

Gillis,  R.  and  R.  E.  Ballinger. 

1992.  Reproductive  ecology  of  red-chinned  lizards  ( Sceloporus 
undulatus  erythrocheilus )  in  southcentral  Colorado: 
Comparisons  with  other  populations  of  a  wide-ranging 
species.  Oecologia,  89:  236-243. 

Jones,  S.  M.  and  R.  E.  Ballinger. 

1987.  Comparative  life  histories  of  Holbrookia  maculata  and 
Sceloporus  undulatus  in  western  Nebraska.  Ecology,  68: 
1828-1838. 


Lalonde,  R.  G. 

1991.  Optimal  offspring  provisioning  when  resources  are  not 
predictable.  Am.  Nat.,  138:  680-686. 


McKinney,  R.  B. 

1982.  The  reproductive  cycle  of  Sceloporus  undulatus  from 
Alabama,  with  corresponding  plasma  steroid  levels  and 
comments  on  reproductive  variation.  Unpubl.  M.S.  thesis, 
Univ.  of  Alabama  at  Birmingham. 


page  64 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  32  Number  2 


June  1996 


Parker,  G.  A.  and  M.  Begon. 

1986.  Optimal  egg  size  and  clutch  size:  Effects  of  environment 
and  maternal  phenotype.  Am.  Nat,  128:  573-592. 

Parker,  W.  S. 

1994.  Demography  of  the  fence  lizard,  Sceloporus  undulatus,  in 
northern  Mississippi.  Copeia,  1994:  136-152. 

Sinervo,  B.,  P.  Doughty,  R.  B.  Huey,  and  K.  Zamudio. 

1992.  Allometric  engineering:  A  casual  analysis  of  natural 
selection  on  offspring  size.  Science,  258:  1927-1930. 

Sinervo,  B.  and  R.  B.  Huey. 

1990.  Allometric  engineering:  An  experimental  test  of  the  causes 
of  interpopulational  differences  in  performance.  Science, 
248:  1106-1109. 


_____  and  P.  Licht. 

1991.  Hormonal  and  physiological  control  of  clutch  size,  egg 
size,  and  egg  shape  in  side-blotched  lizards  (Uta 
stansburiana ):  Constraints  on  the  evolution  of  lizard  life 
histories.  J.  Exp.  Zool.  257:  252-264. 

Smith,  C.  C.  and  S.  D.  Fretwell. 

1974.  The  optimal  balance  between  size  and  number  of 
offspring.  Am.  Nat.,  108:  499-506. 

Smith,  G.  R.,  R.  E.  Ballinger,  and  J.  W.  Nietfeldt. 

1994.  Elevational  variation  of  growth  rates  in  neonate  Sceloporus 
jarrovi :  An  experimental  evaluation.  Funct.  Ecol.,  8:  215- 
218. 


Tinkle,  D.  W. 

1972.  The  dynamics  of  a  Utah  population  of  Sceloporus 
undulatus.  Herpetologica,  28:  351-359. 

1973.  A  population  analysis  of  the  sage  brush  lizard,  Sceloporus 
graciosus  in  southern  Utah.  Copeia,  1973:  284-296. 

1976.  Comparative  date  on  the  population  ecology  of  the  desert 
spiny  lizard,  Sceloporus  magister.  Herpetologica,  32:  1-6. 

_____  and  R.  E.  Ballinger. 

1972.  Sceloporus  undulatus:  A  study  of  the  intraspecific 

comparative  demography  of  a  lizard.  Ecology,  53:  570- 
584. 


Bulletin  of  the  Maryland  Herpetological  Society 


page  65 


Volume  32  Number  2 


June  1996 


_ _ _ and  A.  E.  Dunham. 

1986.  Comparative  life  history  of  two  syntopic  sceloporine 
lizards.  Copeia,  1986:  1-  18. 

Tsuji,  J.  S.,  R.  B.  Huey,  F.  H.  Van  Berkum,  T.  Garland  Jr,  and  R.  G.  Shaw. 
1989.  Locomotor  performance  of  hatchling  fence  lizards 
(Sceloporus  occidentalis ):  quantitative  genetics  and 
morphometric  correlates,  Evol.  EcoL,  3:  240-252. 


Vinegar,  M.  B. 

1975a.  Demography  of  the  striped  plateau  lizard,  Sceloporus 
virgatus.  Ecology,  56:  172-182. 


1975b.  Life  history  phenomena  in  two  populations  of  the  lizard 
Sceloporus  undulatus  in  southwestern  New  Mexico.  Am. 
Midi.  Nat.,  93:  388-402. 


Vitt,  L.  J. 

1981.  Lizard  reproduction:  Habitat  specificity  and  constraints 
on  relative  clutch  mass.  Am.  Nat.,  117:  506-514. 

_ _ _ _ _  and  H.  J.  Price. 

1982.  Ecological  and  evolutionary  determinants  of  relative 
clutch  mass  in  lizards.  Herpetologica,  38:  237-255. 


School  of  Biological  Sciences ,  University  of  Nebraska,  Lincoln ,  Nebraska  68588 - 
0118 ,  USA:  Present  Addresses:  Laboratorie  de  Investigacion  en  Conservation. 
CyMA,  UIISCE ,  ENEP  Iztacala,  UN  AM,  Apartado  Postal  314.  Tlalnepantla, 
Edo.  de  Mexico.  Mexico  (JAL);  Department  of  Biology,  Earlham  College, 
Richmond,  IN  47374, USA  (GRS,  correspondence  author) 


Received:  3  June  1995 
Accepted:  18  July  1995 


page  66 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  32  Number  2 


June  1996 


STATUS  OF  THE  BUNCH  GRASS  LIZARD, 
SCELOPORUS  SCALARIS,  IN  THE  CHIRICAHUA 
MOUNTAINS  OF  SOUTHEASTERN  ARIZONA 


Royce  E.  Ballinger  and  Justin  D.  Congdon 


The  bunch  grass  lizard  ( Sceloporus  scalaris)  inhabits  high  elevation 
sites  in  the  Sierra  Madre  Occidental  of  Mexico  (Smith,  1939;  Thomas  and 
Dixon,  1976).  Its  range  extends  into  the  mountain  islands  and  high 
grasslands  of  southwestern  New  Mexico  and  southeastern  Arizona  where 
it  is  common  especially  on  east  and  south  facing  slopes  having  a 
vegetative  cover  of  dense  grasses.  Recent  ecological  work  (Newlin,  1976; 
Ballinger  and  Congdon,  1980  and  1981;  Smith,  et  al.  1993)  revealed  a 
pattern  of  winter  activity  and  a  life  history  typical  of  short-lived 
temperate  sceloporine  lizards.  Ecologically,  S.  scalaris  is  a  habitat 
specialist  and  is  dependent  on  the  dense  bunch  grass  not  only  for  shelter 
from  predators  but  also  for  the  favorable  physical  conditions  especially 
during  winter  months.  Lizards  in  more  open  or  exposed  sites  had  lower 
body  temperatures  (Smith,  et  al.,  1993).  Higher  population  densities  in 
the  Chiricahua  Mountains  were  concentrated  in  areas  with  about  90% 
grass  cover  of  Blephroneuron  tricholepsis ,  Muhlenbergia  virescens ,  and 
Bromus  frondosus  (Ballinger  and  Congdon,  1981).  We  have  observed  this 
species  in  similar  areas  of  bunch  grass  in  the  high  plateau  grasslands 
south  of  Animas,  New  Mexico  (Barney  Tomberlin,  pers.  com.)  Since  our 
studies  in  the  late  1970s  and  1980s,  cattle  grazing  in  the  Coronado 
National  Forest  of  the  Chiricahua  Mountains  has  altered  the  habitat  in 
which  Sceloporus  scalaris  occurs.  The  purpose  of  this  note  is  to  call 
attention  to  the  drastic  impact  which  this  management  practice  has  had 
on  this  species.  Additional  work  is  needed  to  quantify  the  extent  and 
severity  of  the  impact. 

Since  our  research  group  stopped  intensive  field  study  of 
Sceloporus  scalaris  in  the  Chiricahua  Mountains  in  1976,  we  have  visited 
the  area  at  irregular  intervals  over  the  past  two  decades.  We  noted  the 
presence  of  cattle  in  the  late  1970s  (1975),  but  the  major  impact  of 
grazing  was  not  evident  to  us  until  the  early  1990s  when  Laurie  Vitt 
(pers.  com.)  called  it  to  our  attention.  When  Congdon  (in  lit .  September, 
1994)  visited  the  area  in  August,  1994  he  became  alarmed  about  the 
extent  to  which  the  cover  of  grass  in  our  former  study  sites  was  simply 
gone.  Areas  which  previously  had  dense  stands  of  bunch  grass  as  high  as 
0.5  m  and  80  to  100%  ground  cover  were  bare  ground  (0%  grass  cover) 
with  an  occasional  dicot  or  Iris.  The  bunch  grass  lizard  which  formerly 
had  densities  of  100  to  200  per  hectare,  were  not  observed.  Such  densities 
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were  typical  over  large  areas  on  the  upper  slopes  of  the  Chiricahua 
Mountains  in  the  1970s.  The  disappearance  of  the  microhabitat  and 
lizards  seemed  suddenly  apparent  by  1994,  but  perhaps  had  occurred 
over  a  span  of  several  years  because  another  investigator  (Tom  Mathies) 
had  experienced  greater  and  greater  difficulty  in  locating  Sceloporus  scalaris 
specimens  for  his  studies  in  the  early  1990s.  Mathies  (pers.  com.) 
observed  one  male  lizard  at  the  edge  of  the  clearing  at  Rustler  Park  in  the 
spring  of  1995.  After  extensive  searching  in  March  of  1995,  Congdon 
observed  4  juveniles  on  our  study  area  E  (Smith,  et  al.  1993  for  area 
definitions).  Ballinger  briefly  visited  our  study  area  II  on  6  May  1995.  The 
grass  cover  was  entirely  absent  and  no  lizards  were  seen.  There  were 
signs  of  spring  growth  of  grass  from  bases  of  former  clumps,  but  such 
grass  will  not  likely  return  to  its  former  density  until  the  cattle  are 
removed  from  the  area.  Ballinger  observed  cattle  within  100  m  of  area  II. 

The  impact  of  grazing  on  grass  cover  and  population  density  of 
Sceloporus  scalaris  is  qualitatively  dramatic  and  severe.  Immediate  steps 
need  to  be  taken  to  prevent  further  demise  and  potentially  complete 
extinction  of  this  unique  lizard  in  the  Chiricahua  Mountains.  These  steps 
should  include  (1)  cessation  of  all  grazing  at  the  high  altitude  locations  in 
the  mountains  as  soon  as  possible,  (2)  quantitative  assessment  of  the 
status  of  the  lizard  in  specific  areas,  (3)  qualitative  survey  of  the  bunch 
grass  microhabitat  over  the  entire  upper  range  of  the  mountains,  and  (4) 
adoption  of  strategies  to  insure  the  rejuvenation  of  populations  of  S. 
scalaris  and  its  microhabitat.  An  important  immediate  action  would  be  to 
fence  several  areas  to  keep  out  cattle  so  that  lizard  and  grass  populations 
can  begin  recovery  before  the  seed  bank  and  currently  rare  specimens  that 
can  serve  as  a  basal  stock  are  lost. 
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SCELOPORUS  SCALARIS  AUCTORUM  A 
SUPERSPECIES  (REPTILIA:  SAURIA) 


Hobart  M.  Smith,  Gregory  J.  Watkins-Colwell,  Ernest  A.  Liner  and 

David  Chiszar 


In  view  of  the  apparent  dichopatric  distribution  and 
distinctive  characteristics  of  the  two  northernmost  of  the  tax  a 
formerly  regarded  as  subspecies  of  Sceloporus  scalaris,  we  here 
elevate  both  to  specific  rank,  viz.  S.  samcolemani  and  S.  slevini. 


Four  subspecies  have  long  been  recognized  (e.g.  Smith  and  Hall, 
1974)  of  Sceloporus  scalaris:  S.  s.  samcolemani ,  S.  s.  scalaris ,  S.  s.  slevini  and 
S.  s.  unicanthalis.  In  preparation  of  an  account  of  that  species,  with  its 
subspecies,  for  the  Catalog  of  American  Amphibians  and  Reptiles,  it 
became  apparent  that  the  two  northern  taxa  occupy  ranges  not  only 
widely  separated  from  each  other,  as  has  always  been  apparent,  but  also 
from  those  of  the  other  taxa  of  the  species  (see  Fig.  1). 

Furthermore,  each  of  those  two  taxa  has  unique,  distinctive 
combinations  of  characters  that  distinguish  them  from  all  others  (see 
accompanying  key).  Both  have  a  single  canthal,  but  clearly  evolved 
independently  from  ancestral  populations  with  two  canthals  confined  to 
the  separate  mountain  ranges  on  the  east  and  west  borders  of  the  central 
plateau.  Furthermore,  at  least  part  of  the  hiatus  between  the  ranges  of  S. 
s.  scalaris  and  S.  s.  samcolemani  is  occupied  by  the  closely  related  (hence 
probably  not  sympatric)  S.  chaneyi  (Liner  and  Dixon,  1992),  also  with  a 
single  canthal.  The  two  northern  taxa  also  differ  in  the  color  of  the 
abdominal  semeions  in  adult  males  (see  key).  The  barrier  between  S.  s. 
slevini  and  S.  s.  scalaris  in  Durango  is  probably  the  deep  valley  of  the  Rio 
Nazas  system. 

One  other  population  of  Sceloporus  scalaris  evolved  a  single 
canthal:  S.  s.  unicanthalis.  Like  S.  s.  scalaris ,  this  subspecies  is  relatively 
large  and  has  well  developed,  blue  abdominal  semeions.  It  occurs  between 
two  populations  of  S.  s.  scalaris  with  two  canthals,  and  is  parapatric  with 
the  nominotypical  population  (enclave  1)  eastward  from  Michoacan.  At 
the  other  end  of  its  range,  it  occurs  within  a  few  kilometers  of  enclave  2 
(see  Fig.  1),  but  is  restricted  to  western  slopes  of  the  Sierra  Occidental, 
whereas  enclave  2  is  limited  to  eastern  slopes  and  adjacent  territory  to 
the  east. 
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No  evidence  exists  at  present  of  intergradation  of  S.  s.  unicanthalis 
with  either  enclave  of  S.  s.  scalaris.  However,  in  only  one  character  -  the 
number  of  canthals  -  does  enclave  1  of  S.  s.  scalaris  differ  categorically 
from  S.  s.  unicanthalis ,  and  that  difference  is  not  infallible;  1-2%  of  S.  s. 
scalaris  enclave  1  have  a  single  canthal,  although  scattered  throughout  its 
range.  All  observed  S.  s.  unicanthalis  have  one  canthal,  but  the  available 
series  is  small  (21)  and  rare  exceptions  can  be  anticipated  with  larger 
series.  The  only  other  known  peculiarity  of  S.  s.  unicanthalis  -  contact 
medially  of  the  second  postmentals  -  is  less  constant  (71%  vs  1-2%  or 
less  in  all  other  subspecies  auctorum  of  S.  scalaris.  In  the  absence  of  any 
known  barrier  between  S.  s.  scalaris  enclave  1  and  S.  s.  unicanthalis ,  their 
parapatric  distribution,  similarity  in  size  and  coloration,  and  absence  of 
infallible  distinctions,  we  conclude  that  they  should  remain  regarded  as 
subspecies,  as  in  the  past. 

Because  of  the  demonstrable  isolation  and  distinctiveness  of  the 
two  northern  populations,  formerly  regarded  as  subspecies  of  S.  scalaris , 
we  propose  that  their  taxonomic  rank  is  correctly  recognized  at  the 
species  level,  viz.  S.  samcolemani  and  S.  slevini ,  forming  with  S.  scalaris  and 
its  two  subspecies  a  superspecies  (or  artenkreis)  as  defined  by  Mayr  and 
Ashlock  (1991). 

Our  conclusions  are  consistent  with  the  phylogenetic  species 
concept  (we  eschew  the  term  "evolutionary"  species  concept  because  all 
modern  species  concepts  are  inherently  evolutionary)  inasmuch  as  the 
differences  between  the  several  species  are  categorical,  suggestive  of 
independent  evolutionary  trajectories,  and  each  occupies  a  distinctive, 
dichopatric  range.  Hence  each  of  these  three  species  is  phylogenetically 
independent.  They  could  continue  to  be  recognized  as  subspecies  only  if 
their  differences  were  non-categorical,  but  they  are  not,  and  they  are 
furthermore  protected  by  geographic  isolation.  Indeed,  the  two  separate 
enclaves  of  S.  scalaris  designated  as  la  and  1  b  in  Fig.  1  differ  somewhat 
in  spite  of  sharing  the  2-canthal  character-state,  and  may  be 
taxonomically  distinct.  They  are  currently  under  investigation. 

The  distributional  pattern  of  the  S.  scalaris  complex  on  the  whole  is 
highly  suggestive  of  a  history  of  relictual  entrenchment.  Not  only  are  all  of 
the  taxa  allopatric,  so  far  as  now  known,  but  even  the  range  of  the  most 
widely  distributed  taxon  (S.  s.  scalaris)  appears  to  be  split  rather  widely 
into  two  enclaves.  Seemingly,  populations  that  were  formerly  widespread 
and  eurytopic  have  become  progressively  more  stenotopic,  exemplifying 
to  a  certain  degree  the  "mesospecies"  stage  in  Dillon's  (1966)  concept  of 
the  life  cycle  of  a  species,  with  attainment  of  specific  rather  than 
subspecific  rank  of  some  of  the  populational  fragments  derived  from  an 
earlier,  single,  widespread  one. 
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The  localities  plotted  on  the  accompanying  map  have  been 
gleaned  mostly  from  published  literature  (notably  Smith,  1939;  Smith  and 
Hall,  1974;  Thomas  and  Dixon,  1976;  Liner  and  Dixon,  1992),  and  are 
not  repeated  here. 

In  the  following  key,  the  number  of  canthals  is  of  fundamental 
importance,  and  its  recognition  is  therefore  vital.  The  difficulty  of 
interpretation  lies  with  the  first  canthal,  where  two  are  present,  which 
may  be  displaced  dorsally  off  of  the  canthal  ridge.  Its  position  and 
relatively  large  size  In  such  cases  identify  it  as  a  canthal  scale,  and  where 
a  series  is  available  the  transition  from  the  canthal  ridge  to  the  dorsal 
surface  of  the  snout  is  obvious.  We  find  the  character  to  be  astonishingly 
constant,  with  no  more  than  1-2%  of  exceptions  in  any  given  taxon. 

Key  to  the  Species  of  the  Sceloporus  scalaris 

Superspecies 

1A.  Two  canthals.........................................................  scalaris  scalaris 

B.  One  canthal................................................................................ 2 

2 A.  Abdominal  semeions  in  adult  males  large,  separated  medially 
by  a  minimal  distance  of  no  more  than  5  scales;  2nd  pair  of 
postmentals  usually  (71%)  in  contact  medially;  larger,  to  at 
least  65  mm  s-v . . . . . scalaris  unicanthalis 

B.  Abdominal  semeions  in  adult  males  smaller,  separated 
medially  by  a  minimal  distance  of  at  least  6  scales;  2nd  pair  of 
postmentals  seldom  (1-2%)  in  contact  medially;  smaller, 
seldom  reaching  61  mm  s-v............. ................................... ........3 

3 A.  Gular  region  barred;  no  orange  zone  at  lateral  edge  of  blue 
abdominal  semeions  in  adult  males;  maximum  s-v  length  51 

mm ............................................................................. saracofemam 

B.  Gular  region  not  barred;  a  striking  orange  zone  at  lateral  edge 
of  blue  abdominal  semeions  in  adult  males;  maximum  s-v 
length  61  mm ......................................................................  sZeiTzm 
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Fig.  1.  Distribution  of  the  three  species  of  the  Sceloporus  scalaris  superspecies: 

1,  S.  s.  scalaris  (note  its  two,  apparently  widely  separated  enclaves, 
la  and  lb);  2,  S.  samcolemani;  3,  S.  slevini  (the  small  peripheral 
isolates  north  of  the  main  body  of  distribution  also  belong  to  this 
species;  and  4,  S.  s.  unicanthalis  (note  its  parapatry  or  near-parapatry 
with  both  enclaves  of  S.  s.  scalaris ,  and  its  wide  separation  from  the 
two  other  species  with  a  single  canthal,  themselves  also  widely 
separated  from  each  other).  Each  dot  represents  a  locality  of  record 
for  the  indicated  species.  Type  localities  are  indicated  by  triangles. 
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OBSERVATIONS  ON  THE  SNAKE  GENUS 
PLIOCERCUS,  II.  THE  ENDEMIC  SPECIES  OF  LOS 
TUXTLAS,  VERACRUZ,  MEXICO 


Hobart  M.  Smith,  Gonzalo  Perez-Higareda  and  David  Chiszar 


The  peculiar,  ringless  female  Pliocercus,  with  her  two 
offspring,  one  ringless  and  one  with  dorsal  saddles,  reported  by 
Greene  (1969),  here  augmented  by  one  each  of  the  ringless  and 
saddled  variants,  are  recognized  as  representatives  not  of  P. 
elapoides  but  of  another  distinct  species,  here  described  as  P. 
ivilmarai,  endemic  to  the  Volcan  Santa  Marta  area  in  the  Los 
Tuxtlas  region.  It  adds  yet  another  to  the  already  impressive 
list  of  endemic  herpetotaxa  of  that  biotic  district,  and  grossly 
coexists  with  a  non-endemic  taxon  of  Pliocercus. 


Pliocercus  elapoides  has  become  notorious  in  recent  decades  for  a 
high  degree  of  color  and  pattern  variability,  seemingly  with  little  or  not 
geographic  consistency,  accompanied  by  little  or  no  taxonomically 
significant  variation  in  scalation  (for  use  of  term  see  Smith  and  Chiszar, 
1995).  Representatives  of  the  genus  long  became  available  so  seldom  that 
the  significance  of  each  variant  was  easily  overestimated.  Thus  22 
species-group  names  have  been  proposed  in  the  genus,  whereas  only  two 
-  elapoides  and  euryzonus  -  were  regarded  as  valid  in  the  most  recent 
review  (Savage  and  Crother,  1989)  of  the  genus,  which  itself  was 
subsumed  in  that  work  under  Ur o theca. 

We  here  recognize  Pliocercus  as  valid,  even  though  its  relationship 
to  Urotheca  is  incontestable,  on  grounds  stated  by  Smith  et  al.  (1995). 
Others  have  independently  reached  the  same  conclusion  (e.g.,  Myers  and 
Cadle,  1994). 

We  also  have  obtained  in  recent  months  variational  data 
indicating  that  several  taxa  other  than  those  admitted  by  Savage  and 
Crother  are  valid  at  both  species  and  subspecies  ranks,  based  on 
correlations  of  both  scalation  and  pattern.  In  this  interpretation,  four 
cases  of  sympatry  between  different  taxa  of  the  genus  are  apparent,  one 
of  which  involves  a  surprisingly  (in  view  of  the  plethora  of  names  already 
available)  unnamed  taxon,  the  only  one  with  which  we  are  here 
concerned. 

This  taxon  was  first  noted  by  Greene  (1969)  in  an  epochal 
announcement  of  the  discovery  of  an  essentially  ringless  Pliocercus  that 
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produced  two  offspring,  one  also  essentially  ringless,  the  other  with 
dorsal  saddles  and  a  few  rings.  The  discovery  of  such  extreme  variants, 
two  in  one  brood,  seemed  irrevocably  to  reinforce  the  untenability  of 
polytypy  in  P.  elapoides. 

It  has  recently  become  apparent,  however,  that  the  bizarre 
specimens  reported  by  Greene,  as  well  as  two  others  subsequently  taken, 
represent  a  population  inhabiting  only  the  highlands  of  Los  Tuxtlas 
(above  55  m)  in  the  vicinity  of  the  Sierra  de  Santa  Marta;  we  consider 
that  population  to  be  endemic.  It  is  only  grossly  sympatric  (not 
microsympatric)  with  a  different  population  of  Pliocercus  (represented  by 
two  specimens)  occurring  in  the  lowlands  of  Los  Tuxtlas  (below  500  m.) 
in  the  vicinity  of  Volcan  San  Martin  Tuxtla. 

Until  biochemical  or  karyological  confirmation  of  these 
conclusions  can  be  obtained,  or  provided  as  a  supplement,  breeding 
experiments  on  both  populations  would  be  highly  informative.  We  here 
honor  the  herpetocultural  as  well  as  editorial  skills  of  William  P.  Mara,  in 
the  expectation  that  they  will  be  applied  to  members  of  this  genus,  in 
naming  the  new  taxon  for  him. 


Pliocercus  wilmarai  sp.  nov. 

Pliocercus  elapoides  (nec  Cope):  Greene,  1969:  27-31,  figs.  1-2  (holotype 
and  one  paratype  of  Pliocercus  wilmarai)',  Perez-Higareda  and 
Smith,  1986:  125-126  (one  paratype  of  P.  wilmarai). 

Pliocercus  aecjualis  (nec  Salvin):  Perez-Higareda  and  Smith,  1986:  126-127 
(part;  UNAM-LT  2942,  a  paratype  of  p.  wilmarai). 


Holotype.  Univ.  Texas  at  Arlington  (UTA)  3159,  an  adult  female 
taken  5.6  road  mi  ESE  Tebanca  (=Tabanca),  Los  Tuxtlas  region,  southern 
Veracruz,  20  June  1966,  by  John  Darling,  Richard  Harris,  and  William  F. 
Pyburn.  Paratypes.  Four.  UTA  3157-8,  hatchlings  from  eggs  laid  by  UTA 
3159.  UNAM-LT  (Universidad  Nacional  Autonoma  de  Mexico  -  Los 
Tuxtlas)  2731,  2942,  taken  at  El  Bastonal,  Sierra  de  Santa  Marta,  900  m, 
municipio  Catemaco,  by  Gonzalo  Perez-Higareda  and  Richard  C.  Vogt. 

Diagnosis.  A  member  of  the  genus  Pliocercus  unique  in  lacking  all 
black  rings  on  body  except  for  a  ventrally  incomplete  nuchal  ring  and  a 
dorsally  incomplete  anal  ring,  or  having  mostly  incomplete  (ventrally) 
dorsal  saddles  and  a  few  complete  rings  on  body  (total  10-16)  and  no 
yellow  rings  or  secondary  black  rings;  parietal  light  ring  encompassing 
entire  parietal  scales  as  well  as  rear  tip  of  frontal,  anterior  dorsal  scales. 
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and  usually  the  postoculars  and/or  rear  tip  of  supraoculars.  Body  all  red 
between  black  saddles  or  rings,  dorsal  scales  lightly  black-tipped  or  not 
black-tipped  at  all.  Infralabials  8  or  9,  posterior  one  small  and  elongate. 

Description  of  holotype.  The  relatively  fresh  holotype  was  described 
by  Greene  (1969:  27)  as  follows  (our  inserts  bracketed).  "After  almost 
two  years  in  preservation  the  ground  color  has  faded  to  a  very  pale 
reddish  brown,  but  a  color  slide  taken  by  Dr.  Pyburn  indicates  that  in  life 
it  was  bright  orange-red.  There  is  a  a  black  head  cap  extending 
posteriorly  to  the  angle  of  the  frontal  and  including  the  supraoculars.  In 
life  the  lower  portion  of  the  rostral,  first,  second,  and  third  supralabials, 
and  lower  edges  of  the  fourth  and  fifth  supralabials  were  reddish  orange, 
a  light  temporal  band,  also  reddish  orange  in  life,  covers  the  posterior 
portion  of  the  frontal,  parietals,  temporals,  posterior  supralabials,  and 
one  dorsal  scale  row.  This  is  followed  by  a  black  nuchal  collar,  four  and 
one-half  to  five  scales  wide,  extending  laterally  to  the  tips  of  the  first  and 
second  ventrals.  Most  of  the  dorsal  body  scales  and  less  than  half  of  the 
dorsal  tail  scales  have  black  spots  on  the  apex.  The  infralabials,  chin 
shields,  ventrals,  and  caudals  were  immaculate  reddish  orange  in  life, 
with  the  exception  of  an  irregular  black  band,  incomplete  dorsally,  which 
involves  the  last  ventral,  the  edges  of  [the  penultimate]  ventral,  and  the 
edge  of  the  anal  plate.  This  band  extends  dorsally  over  an  irregular  area 
three  to  four  scales  wide  and  involves  dorsal  scale  rows  one  through  four 
on  either  side...  Snout  to  vent  length,  341  mm;  total  length,  560  mm; 
dorsal  scale  rows,  17-17-17;  ventrals,  129  [128  by  Dowling  method]; 
caudals,  89  [90]  plus  a  spine;  supralabials  8-8  (4  and  5  enter  orbit); 
infralabials,  9-9". 

Variation.  One  adult  female  paratype  (UNAM-LT  2731)  is  almost 
exactly  like  the  holotype,  except  that  the  dorsal  scales  are  not  black- 
tipped;  ventrals  133;  tail  incomplete;  3-3  preoculars.  One  hatchling  (UTA 
3157)  also  resembles  the  holotype  (its  mother);  it  is  a  male  with  129 
ventrals  and  111  caudals. 

The  other  two  paratypes,  females,  have  dark  dorsal  saddles  and 
rings  (UNAM-LT  2942;  10),  or  rings  that  are  mostly  incomplete  (UTA 
3158;  16)  (7  and  13  respectively  are  incomplete,  including  the  nuchal);  7 
and  12  black  rings,  respectively,  encircle  the  tail.  There  is  no  evidence  of 
secondary  black  rings  or  of  yellow  rings.  UTA  3158  has  7-8  supralabials 
and  8-8  infralabials,  but  in  all  paratypes,  as  well  as  the  holotype,  the 
posterior  infralabial  is  small  and  elongate,  often  partially  hidden  under 
the  rear  supralabiaL 

Both  hatchling  paratypes  are  described  and  the  ringed  one  is 
figured  in  Greene  (1969:  28-29).  Both  UNAM  paratypes  are  partially 
described  in  Perez-Higareda  and  Smith  (1986:  125-127). 
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A  fourth  ringless  specimen  of  the  species  is  known  to  us,  in  the 
Universidad  Veracruzana  of  Xalapa,  Veracruz,  but  was  not  available  for 
study. 

Comparisons.  P.  wilmarai  has  two  morphotypes,  and  only  two,  so 
far  as  known  at  present.  The  subringless  morphotype  is  unique  in  the 
genus  in  having  only  two  incomplete  rings  -  the  nuchal  and  anal.  The 
subringed  morphotype  is  unique  in  having  the  combination  of  no  yellow 
rings,  10-16  black  rings  and/or  saddles  on  body,  complete  absence  of 
secondary  black  rings  on  both  body  and  tail,  a  broad,  light  parietal  ring 
involving  not  only  the  entire  parietals  but  also  the  anterior  row  of  dorsal 
scales  and  several  scales  anterior  to  the  parietals  (frontal,  supraoculars, 
postoculars),  and  black  tail  rings  about  half  the  length  of  the  red  rings  or 
less. 


The  taxon  of  Pliocercus  occurring  elsewhere  in  the  Los  Tuxtlas 
region  is  distinctly  different  from  p.  wilmarai,  having  a  generally  higher 
number  of  complete  black  rings  on  body  (14-17),  the  nuchal  black  ring 
involving  the  rear  tips  of  the  parietals,  yellow  rings  present,  and  black 
rings  on  tail  not  or  little  shorter  than  the  red  rings. 

Remarks.  So  far  as  is  now  known,  P.  wilmarai  is  limited  to  the 
immediate  vicinity  of  the  Sierra  de  Santa  Marta.  It  has  never  been  taken 
on  or  near  Volcan  San  Martin  Tuxtla. 
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Neotypes  are  described  for  Sceloporus  undulatus  (Bose  and 
Daudin  in  Sonnini  and  LatreiUe),  from  Wando  (Cainhoy), 
Berkeley  County,  near  Charleston,  South  Carolina,  and  for  the 
Northern  Fence  Lizard,  Seel  op  or  us  undulatus  hyacinthinus 
(Green)  from  Crossley  Preserve,  Ocean  County,  New  Jersey.  A 
lectotype  is  described  for  the  Northern  Prairie  lizard,  Sceloporus 
undulatus  garmani  Boulenger  of  which  the  type  locality  is  "near 
Pine  Ridge  Agency,  South  Dakota". 

Key  words:  Reptilia:  Sceloporus  undulatus ;  Neotypes: 
Sceloporus  undulatus  hyacinthinus;  Sceloporus  undulatus 
undulatus;  Lectotype:  Sceloporus  undulatus  garmani;  Bose,  L.  A. 
G. 


The  lizard  species  Sceloporus  undulatus ,  commonly  known  as  the 
fence  lizard,  is  a  member  of  the  undulatus  group  in  this  genus.  The 
species  has  been  divided  into  three  groups,  or  exerges,  of  subspecies,  and 
ranges  from  the  eastern  and  central  United  States  southward  into 
northeastern  Mexico  (Smith,  et  al.,  1992).  Division  into  exerges  is 
permitted  by  Art.  6,  Rec.  6B  of  the  1985  International  Code  of  Zoological 
Nomenclature,  hereafter  designated  the  ’’Code."  This  paper  concerns 
three  subspecies  of  the  undulatus  exerge:  S.  u.  undulatus ,  the  Southern 
Fence  Lizard,  S.  u.  hyacinthinus ,  the  Northern  Fence  Lizard;  and  S.  u. 
garmani ,  the  Northern  Prairie  Lizard.  Names  of  the  exerges  derive  from 
the  first  named  subspecies  in  each  exerge.  None  of  these  subspecies  has 
a  single  specimen  as  a  name-bearer,  although  S.  u.  garmani  has  three 
designated  syntypes.  The  present  purpose  is  to  provide  a  neotype  or 
lectotype  for  each  of  these  three  subspecies  in  order  to  eliminate 
ambiguity  and  in  conjunction  with  the  author's  ongoing  review  of  the 
species  as  a  whole,  in  conformance  with  Arts.  73-75  of  the  Code.  The 
type  locality  of  each  neotype  automatically  becomes  the  type  locality  for 
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the  taxon  (Art.  75 f)  of  the  Code.  With  these  designations  and 
restrictions,  the  valid  names  of  all  presently  recognized  subspecies  of  S. 
undulatus,  with  the  exception  of  S.  u.  consobrinus,  to  be  dealt  with 
elsewhere,  have  a  single  onomatophore  and  a  reasonably  precise  type 
locality. 

Standard  common  names  (Collins,  et  al.,  1990)  and  standard 
museum  codes  (Leviton,  et  al.,  1985)  are  used.  Since  sexual 
dimorphism  is  strong  in  these  subspecies,  allotypes  are  also  described. 
Descriptions  and  variation  of  the  Northern  Fence  Lizard  types  (S.  u. 
hyacinthinus)  are  particularly  appropriate,  since  in  New  Jersey  gene 
exchange  with  the  Pennsylvania  and  the  Delmarva  peninsula 
populations  is  limited  by  the  Delaware  River  and  Delaware  Bay. 

A  history  of  Louis  Augustin  Guillame  Bose  is  appropriate  here, 
since  he  wrote  a  manuscript  used  by  Daudin  (1802,  footnote)  in 
describing  Agama  undulata  [Sceloporus  undulatus].  The  footnote  follows: 
"Lacerta  undulata.  Bose.  Description  manuscrite  communiquee— Le 
stellion  ondule  Daudin,  Hist.  Naturelle  des  reptiles,  par  Latreille,  in  -18, 
tom  II,  pag.  40."  The  manuscript  cannot  be  located,  and  only  the  species 
name  was  published  by  Daudin  (1802).  Bose  (1803:  225-6)  stated  that 
this  lizard  "is  found  in  Carolina,  where  I  have  observed,  described,  and 
drawn  it.  .  .  .  Its  description  is  positively  in  VHistoire  des  Reptiles  by 
Latreille."  Bose  traveled  in  America  and  very  probably  observed  both 
subspecies  in  the  undulatus  exerge.  See  Harper  (1940)  and  Bell  (1995)  for 
further  information  on  species  authorship  of  Sceloporus  undulatus. 

Most  of  the  following  is  condensed  from  Beale  (1978).  L.  A.  G. 
Bose  took  an  active  part  in  the  French  Revolution,  and  was  slated  for  a 
post  in  the  new  government.  However  he  refused  to  accept  as  colleagues 
men  whom  he  regarded  as  murderers  of  his  friends.  He  was  issued  a 
passport  on  3  July,  1796,  listing  him  as  "a  naturalist,  born  in  Paris,  going 
with  his  son  Louis,  fourteen  years  old,  to  North  America  for  the  purpose 
of  research  in  natural  history"  (Beale,  1978:  136).  They  embarked  from 
Bordeaux  on  the  American  ship  Eliza  and  arrived  in  Charleston,  South 
Carolina  harbor  on  11  October,  1796.  Bose  had  hoped  to  join  his  friend, 
Andre  Michaux,  who  had  established  the  222  acre  French  Garden  (Miller, 
1928:  8)  near  Charleston,  a  nursery  for  plants  allegedly  destined  for 
France.  Upon  debarking  he  was  shocked  to  find  that  Michaux  had 
departed  for  France  about  the  same  time  Bose  had  left  Bordeaux.  Bose 
had  hoped  to  obtain  a  consular  post  in  America,  however  he  lacked  an 
exequater  (official  papers  from  the  French  government).  He  collected  a 
variety  of  animal  and  plant  specimens  from  along  the  coast,  and  inland. 
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As  a  naturalist  he  found  much  to  occupy  himself  (Beale,  1978:  140).  He 
ordered  thirty  thousand  [insect]  pins,  and  detailed  to  French  friends  the 
birds,  insects  and  snakes  he  had  collected.  Bose  is  stated  to  have  made 
journeys  "to  the  border  of  Tennessee"  (Leroy,  1970),  and  to  York  County, 
South  Carolina,  and  to  Wilmington  (North  Carolina  or  Delaware)  (Poirot 
in  Lamarck,  1808).  [These  are  below  the  Fall  Line,  except  for  York 
County].  On  14  June,  1798  he  was  appointed  consul  to  the  city  of  New 
York.  However  he  and  his  sixteen  year  old  son  sailed  on  the  Harriet  and 
Ann  from  Charleston  on  5  August,  1798  bound  for  Bilbao,  Spain. 
Instead  they  landed  at  La  Coruna,  Spain  after  a  rough  trip  of  fifty-two 
days.  He  and  his  son  traveled  overland  to  Paris  across  northwest  Spain. 
In  1806  he  was  elected  a  member  of  the  Classe  des  Sciences  of  the 
Institut  de  France.  He  continued  his  scientific  and  bibliographic  work  in 
Paris.  He  was  honored  by  having  the  Bose  pear  named  for  him  (Hedrick, 
1921:  131). 


Southern  Fence  Lizard. 

Sceloporus  undulatus  undulatus 
(Bose  and  Daudin  in  Sonnini  and  Latreille) 


S.  u.  undulatus  (Bose  and  Daudin  in  Sonnini  and  Latreille)  ranges 
from  southern  South  Carolina  westward  through  southern  Georgia, 
Alabama,  and  Mississippi  south  into  central  Florida  and  Louisiana  east 
of  the  Mississippi  River  (Smith,  et  al.,  1992).  The  sole  purpose  here  is  the 
designation  of  a  neotype.  Smith  (1938)  was  the  first  reviser,  and  stated 
that  "Bose  apparently  sent  no  specimens  with  the  description;  a  type  is 
therefore  not  in  existence."  According  to  the  original  type  description  in 
both  Sonnini  and  Latreille  (1801)  and  the  accompanying  paper  by 
Daudin  (1802),  the  type  locality  is  "les  grand  bois  de  la  Caroline".  Since 
Bose  was  headquartered  in  Charleston,  Smith  (1938:  7)  restricted  the 
type  locality  to  "near  Charleston",  South  Carolina.  Harper  (1940:  712) 
followed  this  restriction.  Guibe  (1954)  does  not  list  any  type  specimen 
for  Sceloporus  undulatus  in  the  Museum  National  d'Histoire  Naturelle. 
However,  Brygoo  (1989:  100-101),  who  listed  syntypes,  holotypes,  and 
lectotypes  for  reptilian  specimens  in  the  Museum  of  Paris,  stated  that  for 
Stellio  undulatus  [Sceloporus  undulatus]  "none  of  the  specimens  actually  in 
the  collections  [of  the  Museum  of  Paris]  whose  origin  is  known,  can  be 
attributed  to  the  type  series".  He  then  states  "Un  doute  subsiste  pour  le 
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MNHP  2524  (1876),  Ig  779/11,  specimen  monte’,  d'origine  inconnue, 
entre  en  collections  au  debut  du  CXIX  siecle."  Translation:  some  doubt 
remains  [regarding  the  existence  of  type  specimens]  for  MNHP  2524 
(1876),  Ig  779/11,  a  mounted  specimen,  of  unknown  origin,  entered  in 
the  collections  at  the  beginning  of  the  nineteenth  century.”  MNHP  2524 
Ig  779/11  is  indeed  a  mounted  specimen,  20  cm  in  length,  on  a  pedestal 
14  cm  in  length,  tail  broken,  mounted  with  the  skull,  and  with  glass  eyes. 
For  this  mounted  specimen,  the  Paris  catalog  has  ’’Texas"  as  point  of 
origin,  "Hallowell”  as  contributor,  "Sceloporus  thayeri  B.  &  G.”  as  identity, 
and  "1840”  as  date  of  entry  in  the  catalog  (Ineich,  Ivan,  1991,  personal 
communication).  Sceloporus  thayeri  was  placed  in  the  synonymy  of  S.  u. 
hyacinthinus  (Smith,  1938:  10)  and  is  so  accepted  here. 

Because  of  the  absence  of  any  such  listing  of  types  under  Stellio 
undulatus,  and  because  the  single  mounted  specimen  was  from  Texas, 
far  from  the  range  of  S.  u.  undulatus ,  it  is  presumed  that  no  type  or  type 
series  is  extant.  Although  Bose  was  in  America  from  Oct.,  1796  to  Aug., 
1798,  and  headquartered  in  Charleston,  South  Carolina,  during  his 
inland  trips  he  may  have  observed  S.  u.  hyacinthinus.  A  neotype  is 
necessary  to  restrict  the  name  Scelopoms  undulatus  undulatus  to  the 
subspecies  below  the  Fall  Line. 

Neotype :  Charleston  Museum  (CM)  CR  1981,  figs.  1  and  2,  a 
male,  SVL  56  mm,  tail  length  85  mm,  total  length  141  mm.  Tail  nearly 
severed  15  mm  posterior  to  vent. 

Neotype  Locality :  3.2  miles  (5.14  km)  N  of  intersection  of  South 
Carolina  Rt.  41  and  County  Road  100  at  Wando  community  (Cainhoy), 
Francis  Marion  National  Forest,  Berkeley  County,  South  Carolina. 
Collector  was  John  Quinby,  and  collection  date  31  Oct.,  1953.  Wando 
(Cainhoy)  is  on  the  north  side  of  the  Wando  River  approximately  15.25 
miles  (24.6  km)  NE  of  Charleston.  The  tag  on  the  specimen  notes 
"Cainhoy"  as  locality.  Cainhoy  is  not  on  most  maps,  and  some  atlases 
list  "Wando  (Cainhoy)".  This  was  chosen  because  it  was  near 
Charleston,  in  a  National  Forest  (a  pine  forest  in  a  more  undisturbed 
area),  and  a  suitable  specimen  was  available.  Smith  (1938:  7)  restricted 
the  type  locality  to  a  general  area:  "near  Charleston"  [South  Carolina], 
but  that  restriction  is  voided  by  the  neotype  type  locality  (Art.  75 f)  of  the 
Code. 

Scale  Counts :  Dorsal  scale  count  36;  total  ventral  count  [=  ventral 
count  of  Bell  (1954:33)]  69;  scales  around  body  41;  femoral  pore  count 
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16-16;  interfemoral  pore  scale  count  7;  fourth  hind  toe  lamellae:  right  22; 
left  21. 


Coloration :  Dorsum  grayish-brown  ground  color  with  seven 
transverse  undulant  narrow  bars  between  fore-  and  hind  legs,  such  bars 
beginning  on  lower  sides  and  extending  upward  across  lower  light  line, 
across  lateral  dark  line  and  crossing  the  faint  discontinuous  dorsolateral 
light  line  to  nearly  meet  on  mid-dorsum;  dorsolateral  light  line  two  half 
scales  wide,  ill-defined,  originating  just  behind  eye  and  extending  onto 
base  of  tail,  formed  by  a  series  of  intermittent  light  short  longitudinal 
areas  of  a  few  scales  just  posterior  to  each  transverse  narrow  bar;  black 
lateral  dark  line  originating  at  lower  edge  of  posterior  canthus, 
accompanied  by  a  series  of  lighter  spots  forming  the  lateral  light  line, 
which  originates  at  black  area  below  external  auditory  meatus  and 
extending  posteriorly.  Lateral  abdominal  semeions  0-)  four  to  five 
scalerows  wide,  with  medial  black  borders  four  to  five  scalerows  wide. 
In  male  Sceloporus  the  gular  and/or  abdominal  areas  are  the  most 
common  locations  of  semeions.  Semeions  are  absent  or  less  conspicuous 
in  female  Sceloporus.  The  width  and  color  of  the  IASA  in  species  of  the 
undulatus  group  is  thought  to  be  of  great  diagnostic  importance. 

Interabdominal  semeion  area  (IASA)  narrow,  scarcely  one  light 
scalerow  wide,  flecked  with  black  on  narrow  light  background;  black 
median  ventral  line  in  IASA  on  mid-venter  extending  about  one- third  of 
distance  from  vent  to  level  of  origin  of  forelegs;  chest  whitish  with 
numerous  black  spots;  anterior  chest  and  anterior  edge  of  forelimbs 
black,  with  black  extending  across  throat  and  gular  area  between 
external  auditory  meatuses,  with  black  extending  anteriorly  between 
gular  semeions  and  onto  chin,  enclosing  two  lateral  blue  gular  semeions; 
blue  of  each  gular  semeion  extending  from  lower  edge  of  nuchal  pouch 
nearly  to  midline  to  a  narrow  bluish  isthmus  barely  reaching  opposing 
semeion.  Lower  lips  bordered  by  lighter  scales  with  four  narrow  bars 
extending  from  black  medial  area  of  chin  across  lighter  scales  to  edge  of 
lips.  Lower  surfaces  of  thighs,  tail  base,  and  preanal  area  light,  heavily 
flecked  with  black.  Scales  on  lower  posterior  edges  of  thighs  small  and 
keeled,  gradually  increasing  in  size  to  larger  scales  on  top  of  thighs;  no 
sharp  demarcation  line  between  smaller  and  larger  scales.  Enlarged 


(1)  The  term  semeion,  a  Greek  word  meaning  flag  or  signal,  was  introduced  by 
Smith  et  al.,  (1991:  5),  and  applies  to  patches  of  color  that  lizards  and  other 
animals  display  to  other  conspedfics  or  other  species,  often  in  defense  of 
territories  and  in  courtship. 
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paired  postanal  scales,  with  lateral  postanals  much  larger  than  medial 
postanals. 

Head  Scales:  Interparietal  with  nearly  straight  posterior  margin; 
left  parietal  broken  into  small  granular  scales  at  contact  with 
interparietal;  frontal  undivided;  six  supraoculars  on  each  side,  fourth 
and  sixth  supraoculars  contacting  frontoparietals  and  parietals, 
respectively;  other  supraoculars  separated  from  median  head  scales  by 
one  row  of  single  small  oculoparietals;  azygous  scale  absent;  one  pair  of 
prefrontals,  each  prefrontal  contacting  a  lateral  and  a  median 
frontonasal;  transverse  row  of  five  scales  between  right  and  left  anterior 
canthals,  with  frontonasals  posteriorly  and  in  tern  a  sals  anteriorly;  two 
pairs  of  intemasals  with  anterior  pair  contacting  postrostrals;  subnasals 
1-1,  loreals  1-2,  canthals  2-2,  six  superciliaries  on  each  side,  with  fifth 
barely  visible  below  fourth,  and  sixth  imbricating  the  fifth  posteriorly. 
Preoculars  1-1;  suboculars  1-1,  postoculars  2-2,  supralabials  5-5, 
infralabials  5-5;  auricular  lobules  5-5,  with  the  third  (middle  lobule)  the 
longest  on  each  side. 

Allotypes  are  recognized  by  the  Code  only  among  paratypes,  but 
since  the  sexual  dimorphism  in  this  subspecies  is  strong,  particularly  in 
ventral  coloration,  and  a  suitable  specimen,  from  near  Wando  (Cainhoy) 
was  available,  a  description  of  a  female  is  provided. 

Allotype :  Charleston  Museum  (CHM)  CR  1980,  figs.  3  and  4,  a 
female,  collected  by  J.  R.  Harrison,  14  July,  1953,  Berkeley  Co.,  South 
Carolina,  2.1  mi.  (3.4  km)  N  and  .3  mi.  (.5  km)  E  of  Wando  (Cainhoy). 

Size  and  Scale  counts:  SVL  68  mm,  tail  base  16  mm  (tail  broken 
off).  Dorsal  count  37,  total  ventral  count  67,  scales  around  body  40. 
Femoral  pores  14-14,  scales  between  medial  ends  of  femoral  pore  series 
7,  hind  foot  fourth  toe  lamellae  22  (right),  24  (left).  Supraoculars  5-5, 
completely  separated  from  medial  head  scales  by  rows  of  small  scales, 
azygous  scale  between  frontal,  prefrontal,  and  median  frontonasal. 

Color:  Dorsum  with  seven  black  conspicuous  transverse  crossbars 
between  forelimbs  and  posterior  edge  of  hind  limbs;  crossbars  barely 
meeting  anteriorly,  with  4th  to  6th  bars  alternating  where  they  end  on 
mid-line;  conspicuous  groups  of  light  scales,  abutted  against  lateral 
posterior  edges  of  all  seven  cross-bars,  forming  a  discontinuous 
dorsolateral  light  line.  Narrow  black  line  from  just  below  posterior 
can  thus  across  uppermost  auricular  to  lower  edge  of  first  black 
transverse  bar  above  foreleg,  continuing  as  a  more  diffuse  lateral  dark 
stripe  to  groin.  Groin  not  noticeably  darker  than  surrounding  scales. 


page  86 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume 32  Numbers 


September  1 996 


Five  auriculars  with  fourth  auricular  largest,  extending  halfway  across 
external  auditory  meatus.  No  blue  on  gular;  three  lines  radiating 
laterally  forward  from  posterior  gular  region  onto  lower  labials. 
Abdominal  venter  light  cream  color  with  many  small  blackish  spots, 
such  spots  composed  of  melanophores  mainly  on  edges  of  scales. 
Median  dark  line  anterior  to  vent  barely  discernible. 


Northern  Fence  Lizard 
Sceloporus  undulatus  hyacinthinus  (Green) 


This  subspecies  ranges  southward  from  some  isolated 
localities  in  Pike  County,  Pennsylvania  (Evermartn,  1918)  and  in  the 
Hudson  Valley  of  New  York  state  (Dekay,  1842:  33).  It  is  well  known  in 
southern  New  Jersey  (Pine  Barrens)  and  occurs  westward  through  the 
central  and/  or  southern  portions  of  Pennsylvania,  Ohio,  Indiana,  Illinois, 
and  Missouri,  to  eastern  Kansas.  This  lizard  occurs  southward  into 
Texas,  and  northern  portions  of  Louisiana,  Mississippi,  Alabama, 
Georgia,  Florida,  and  South  Carolina  (Smith  et  al.,  1992).  Kauffeld 
(1946,  1948,  1955)  successfully  introduced  28  lizards  from  Burlington 
and  Ocean  counties.  New  Jersey,  into  a  suitable  area  near  Rossville,  on 
Staten  Island,  N.  Y.  Reportedly  the  colony  is  well  established. 

A  number  of  unusual  circumstances  surround  the  original 
assignment  of  a  Latin  name  to  this  taxon.  Jacob  Green  (1818:  349) 
originally  described  Lacerta  fasciata  from  females  and  Lacerta  hyacinthina 
from  males  of  the  taxon  now  recognized  as  Sceloporus  undulatus 
hyacinthinus.  No  holotypes,  type  series,  or  type  localities  were  designated 
by  Green.  Smith  (1938)  clarified  the  relationships  between  these  taxa:  "It 
[ fasciata ]  is  based  upon  a  female,  probably  No.  8347,  in  the  Academy  of 
Natural  Sciences  of  Philadelphia  collection.  S.[L.]  hyacinthina  was  based 
upon  males,  presumably  [ANSP]  Nos.  8345-46,  8348  in  the  same 
collection.  The  type  locality,  not  stated,  is  probably  the  vicinity  of 
Princeton,  New  Jersey."  Smith  (1948)  clarified  the  correct  name  of  the 
Northern  Fence  Lizard  as  Sceloporus  undulatus  hyacinthinus  and  stated 
that  L.  fasciata  Green  is  not  an  available  name  [Code,  Art.  11  (e)],  since  it 
is  a  junior  primary  homonym  of  L.  fasciata  Linnaeus  1758  (=  Eumeces 
fasciatus).  Princeton,  Jacob  Green's  home,  is  in  the  subtitle  of  Green 
(1818),  and  this  appears  to  be  the  sole  reason  for  the  original  restriction 
of  the  type  locality. 
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Malnate  (1971)  listed  both  Lacerta  fasciata  and  Lacerta  hyacinthina 
in  his  list  of  types  in  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia.  A  holotype  is  listed  only  for  L  fasciata  as  ANSP  8347, 
"New  Jersey,  Jacob  Green  (?)".  This  is  a  holotype  only  by  association 
with  the  "Green  Collection”,  No  holotype  is  listed  for  L  hyacinthina . 

Princeton  is  in  northeastern  Mercer  County,  New  Jersey.  In  the 
only  checklist  of  reptiles  from  that  county,  Abbott  (1885)  stated 
regarding  Sceloporus  undulatus  "These  lizards  are  yearly  becoming  more 
scarce,  as  the  areas  of  woodland  are  being  'cut  off."  The  southeastern 
portion  of  Mercer  County  adjoins  Middlesex,  Monmouth,  and  Burlington 
counties,  and  this  portion,  including  Hightstown,  N  J.,  is  close  to  the  area 
known  as  the  Pine  Barrens.  Abbott  (1885)  did  not  designate  which 
portion  of  Mercer  Co.  where  fence  lizards  were  found.  Fowler  (1906) 
stated  that  Abbott  told  him  "it  was  formerly  found  about  Trenton, 
[western  boundary  of  Mercer  Co.]  but  has  not  been  seen  there  for  years, 
and  is  apparently  rare." 

Mercer  County  was  formed  on  22  Feb.,  1838,  from  portions  of 
Hunterdon,  Burlington,  and  Middlesex  counties.  The  last  transfer  of 
portions  to  Mercer  County  from  Hunterdon  County  occurred  on  5  Feb., 
1845,  and  the  present  boundaries  are  those  which  existed  in  1845 
(Snyder,  1969).  There  is  no  doubt  that  Abbott  (1885)  was  referring  to 
Mercer  County  boundaries  as  they  exist  today.  To  my  knowledge  no 
specimens  exist  in  museum  collections  from  Mercer  Co.  The  closest 
localities  I  have  found  to  Princeton  are  from  Navesink,  Monmouth  Co. 
(AMNH  6811-13);  Middlesex  Co.,  5  mi.  S  of  Old  Bridge,  and  2  mi.  W  of 
Route  9  (AMNH  91906);  and  Browntown  (AMNH  43952).  The  closest 
locality  to  Princeton  is  about  15  miles  east  of  Princeton  on  the  same 
latitude. 

The  specimen  ANSP  8348  is  a  Sceloporus  graciosus ,  the  sagebrush 
lizard,  whose  range  extends  eastward  barely  beyond  the  100th  meridian, 
which  forms  the  western  border  of  the  Texas  panhandle.  In  the  catalogue 
of  the  Academy  of  Natural  Sciences  of  Philadelphia  this  specimen  is 
listed  as  "syntype  L  hyacinthina This  assignment  is  also  on  E.  R. 
Dunn's  handwritten  file  notes  on  types.  "New  Jersey"  is  the  only  notation 
on  the  tag  of  ANSP  8345,  in  E.  R.  Dunn's  handwriting,  in  the  entire 
series.  More  specific  locality  data  are  lacking.  The  spaces  for  locality 
data  for  the  alleged  type  series  (ANSP  8345-48)  m  the  ANSP  catalogue 
are  blank.  All  of  the  labels  presently  attached  to  these  alcoholic 
specimens  are  in  E.  R.  Dunn's  handwriting,  and  are  not  original  labels. 
Dunn  kept  a  hand-written  list  of  types,  presently  at  the  ANSP,  and 
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therein  made  the  following  entry  for  these  specimens:  "Types  ?  8345-48 
Dr.  Bache.  Green  Coll.  Prob.  [underlining  mine]  types  of  Lacerta  fasciata 
Green  (female)  L.  hyacinthina  (male)."  Dunn  appears  to  have  been 
uncertain  about  the  type  status  of  these,  and  John  Cadle  (personal 
communication)  of  the  Museum  of  Comparative  Zoology  suspects  that 
he  (Dunn)  was  reasoning  solely  on  the  basis  of  these  specimens  being 
from  the  "Green  Collection",  that  this  series  might  be  the  type  series: 
"Types  ?".  Hence  they  are  probably  types  by  association,  not  by  any 
specific  locality  or  origin  information  tying  the  specimens  to  Green's 
descriptions  (personal  communication,  John  E.  Cadle). 

Jacob  Green  was  bom  26  July,  1790  at  Philadelphia,  Pa.,  and 
died  there  1  Feb.,  1841  (Dali,  1888:104-5).  The  original  collection  of 
"American  Reptilia,  Fishes,  Insects,  and  tortoises  of  Jacob  Green"  was 
donated  to  the  Academy  of  Natural  Sciences  of  Philadelphia  in  1851, 
and  consisted  of  "94  specimens  in  bottles  and  15  species  dried  cheloniae" 
(Anonymous,  1851).  The  donation  was  made  by  Dr.  Franklin  Bache, 
Recording  Secretary  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
from  1819-1821  (Meisel,  1967,  2:139).  In  this  interval  (33  years)  between 
the  description  of  Lacerta  hyacinthina  (1818),  and  the  donation  of  the 
Green  Collection  to  the  Academy  of  Natural  Sciences  (1851),  it  is 
reasonable  to  assume  that  some  mixups  may  have  occurred  while  the 
collection  was  in  private  hands  that  resulted  in  a  S.  graciosus  being  placed 
with  the  Green  Collection  specimens.  It  is  impossible  to  determine  if 
Green  examined  ANSP  8348  in  describing  his  species. 

With  the  uncertainty  regarding  the  origin  and  precise  localities  of 
ANSP  8345-8348,  other  than  Dunn's  handwritten  specimen  label:  "New 
Jersey";  the  supposition  that  these  are  types  "by  association"  and  not  by 
actual  data;  the  absence  of  any  holotype  designation  of  S.  u.  hyacinthinus 
by  Jacob  Green;  and  the  misidentif ic ation  of  ANSP  8348  as  Sceloporus 
undulatus ,  instead  of  Sceloporus  graciosus ,  it  is  reasonable  hereby  to  reject 
these  specimens  as  syntypes,  and  to  designate  a  neotype  and  neotype 
series,  thereby  definitely  allocating  the  Latin  name  to  specimens  of 
known  locality,  as  permitted  by  the  Code,  Art.  75  (a).  Art.  75  (b)  (ii) 
states  that  neotypes  are  to  be  designated  "only  in  exceptional 
circumstances  when  a  neotype  is  necessary  in  the  interests  of  stability  of 
nomenclature".  Exceptional  circumstances  are  definitely  involved  to  fix 
a  name-bearer  to  distinguish  this  subspecies  from  S.  u.  undulatus. 
Museum  specimens  from  Princeton  appear  to  be  non-existent,  although 
the  species  may  have  occurred  there  in  the  past. 
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If  the  present  "type"  series  in  the  Academy  of  Natural  Sciences  of 
Philadelphia  were  regarded  as  the  type  series  of  this  taxon,  then  the 
misidentified  specimen  (ANSP  8348)  remains  part  of  the  original  type 
series:  Code  Art.  72  (b)  (ii). 

The  neotype  here  described  is  from  the  Crossley  Preserve,  a  382 
acre  tract  in  the  Pine  Barrens  in  western  Berkeley  Township,  Ocean 
County,  New  Jersey,  about  30  miles  southeast  of  Princeton.  The  Preserve 
is  protected  by  the  New  Jersey  Natural  Lands  Trust,  under  the  New 
Jersey  Department  of  Environmental  Protection.  In  New  Jersey  the 
species  ranges  from  Sayreville  in  Middlesex  County  south  to  central 
Cape  May  County  (Robert  T.  Zappalorti,  personal  communication).  The 
name  "Crossley"  is  a  forgotten  place  name,  not  on  any  usual  road  map, 
but  is  located  on  a  map  by  Zampella  (1986).  Crossley  Road  is  on  a 
modem  map  of  Ocean  County,  New  Jersey,  printed  by  Hagstrom  Map 
Co.,  1990,  Maspeth,  N.  Y.  Crossley  was  at  the  end  of  this  road,  and  was 
the  location  of  the  former  United  Clay  Mines  Corporation.  An 
abandoned  Penn  Central  Railroad  right-of-way,  now  occupied  only  by  a 
power  line,  bisects  the  Crossley  Preserve.  The  rails  have  been  removed, 
but  the  ties  remain  in  piles  or  scattered  singly  on  the  sandy  ground,  and 
form  excellent  habitats  for  the  lizards.  Ants  and  termites  beneath  the  ties 
are  potential  food  sources  for  the  lizards.  In  the  early  1930s  through  the 
courtesy  of  C.  W.  Hall,  vice-president  of  the  mining  company,  G.  K. 
Noble  of  the  American  Museum  of  Natural  History  had  a  field  station 
there  (Noble,  1934)  and  studied  courtship,  homing,  and  territoriality  of 
the  fence  lizard.  Areas  to  the  north,  east  and  west  of  the  Preserve  have 
housing  developments,  and  the  area  to  the  south  is  undeveloped  Pine 
Barrens.  Crossley  Preserve  has  excellent  historical  and  systematic  bases 
for  a  new  type  locality,  as  well  as  furnishing  protection  for  the  species 
from  encroachment  of  real  estate  developments.  The  Davenport  Branch 
of  Tom's  River  drains  the  present  southeastern  portion,  and  Michael's 
Run  drains  the  northern  portion  of  the  Crossley  Preserve.  The  railroad 
right-of-way  is  quite  open,  with  few  trees,  and  has  a  number  of  artificial 
snake  hibemacula  consisting  of  pits  covered  with  sand.  Pipes  provide 
access  to  the  underground  pits.  Crossley  Preserve  has  an  upper  story  of 
pitch  pine  ( Pinus  rigida)  and  a  lower  story  of  scrub  oak  ( Quercus  sp.). 

The  Crossley  Preserve  is  one  of  the  northernmost  localities  of  The 
Pine  Barrens  Treefrog  ( Hyla  under soni),  the  Northern  Pine  Snake  ( Pituophis 
m.  melanoleucus),  and  the  Com  Snake  ( Elaphe  g.  guttata ). 

Neotype :  ANSP  No.  35082,  figs.  3  and  4,  a  male  collected  by 
Robert  T.  Zappalorti  and  Edwin  L.  Bell,  on  3  May,  1993,  at  Crossley 
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Preserve,  4.76  miles  (7.05  km)  directly  west  of  the  Garden  State  Parkway 
bridge  over  Toms  River  at  Toms  River,  New  Jersey,  in  western  Berkeley 
Township,  Ocean  County,  New  Jersey.  This  neotype  locality  voids  the 
previous  restriction  (Smith,  1938)  to  "probably  the  vicinity  of  Princeton, 
New  Jersey,"  under  Art.  75  (f)  of  the  Code.  See  Table  1  for 
measurements  and  scale  counts  of  neotype  series. 

Description  of  neotype :  Snout-vent  length  60  mm,  tail  72  mm, 
dorsal  count  43,  total  ventral  count  (no.  of  scales  between  second 
postmental  and  vent,  counted  just  beside  the  mid  ventral  line)  66,  scales 
around  body  42,  femoral  pores  15  (right)-  14  (left),  scales  between 
femoral  pores  7.  Seven  transverse  bars  barely  discernible  on  lateral  edges 
of  middorsum,  discontinuous  dorsolateral  light  line  barely  discernible. 
Lateral  dark  line  just  below  dorsolateral  line  slightly  rufous;  lateral  light 
line  below  lateral  dark  line  a  series  of  six  or  seven  small  light  spots.  Five 
auriculars,  second  one  largest.  Fourth  hind  toe  lamellae  20-20;  dark  line 
on  posterior  thigh  surface  extending  three-quarters  of  length  from  tail  to 
knee  joint.  Fourteen  dark  bars  on  tail,  alternating  with  14  rufous-red 
bars.  Paired  blue  gular  semeions  surrounded  by  black,  which  extends 
onto  anterior  chin,  and  onto  nuchal  pouch  area  and  proximal  end  of 
foreleg.  Conspicuous  blue  abdominal  semeions,  about  3  scalerows  wide, 
with  black  medial  borders  2-3  scalerows  wide;  black  continuing  onto 
black  groin.  Supraoculars  7-7,  completely  separated  from  medial  head 
scales  by  row  of  small  granular  scales.  Loreal  divided  on  left,  undivided 
on  right. 

A  total  of  nine  specimens  (six  adult  males,  one  adult  female,  and 
two  juveniles)  were  collected  by  Zappalorti  and  Bell.  All  adult  males 
have  no,  or  very  obscure,  transverse  bars  on  middorsum  The  one  adult 
female  allotype  (ANSP  35081,  figs.  3  and  4)  has  six  very  conspicuous 
transverse  dark  bars,  each  with  a  lateral  light  spot  representing  the 
discontinuous  dorsolateral  line.  In  this  female  a  black  line  originates  at 
the  posterior  canthus,  continues  posteriorly,  widens  above  the  shoulder, 
and  terminates  at  the  first  light  spot  posterior  to  the  first  transverse  bar. 
No  abdominal  semeions  are  present  in  the  female,  but  a  pair  of  lateral 
light  blue  gular  semeions  far  apart,  but  with  no  black  around  them,  are 
on  the  throat  just  below  the  auditory  meatus.  Tail  of  female  has  twelve 
pairs  of  alternating  black  and  rufous  red  transverse  bars  dorsally  from 
thigh  to  tip  of  tail.  Abdomen  and  chin  of  female  are  light  cream  color 
heavily  flecked  with  black.  A  median  black  line  extends  from  the  vent  to 
the  middle  of  the  abdomen  in  the  female.  The  heavily  flecked  abdomen 
is  similar  to  the  coloration  of  the  abdomen  of  the  allotype  of  S.  u. 
undulatus  (CM  1980)  (fig.  4). 
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The  adult  males  have  black  surrounding  the  blue  gular  semeions. 
The  neotype  has  the  black  borders  of  the  abdominal  semeions  nearly 
meeting  on  the  chest,  but  the  other  four  adult  males  have  from  2-5 
cream-colored  scalerows  at  midbody  between  the  black  borders  of  the 
abdominal  semeions  in  the  IASA.  In  the  four  juvenile  specimens,  the 
umbilicus  is  located  13-14  scales  anterior  to  the  vent,  on  the  midline  of 
the  venter.  The  four  male  juvenile  specimens  have  dorsal  transverse 
black  bars,  each  with  a  light  spot  posteriorly,  and  resemble  the  dorsal 
coloration  of  the  female  allotype.  Scale  counts  of  neotype/topotype 
series  are  summarized  in  Table  1. 

Sexual  dimorphism  is  marked  by  the  absence  of  transverse  dorsal 
bars  on  the  dorsum  of  the  mature  males  and  their  presence  in  females 
and  juvenile  males.  Gular  semeions  are  quite  marked  in  mature  males, 
being  composed  of  blue  lateral  spots  surrounded  by  varying  amounts  of 
black.  The  gular  semeions  of  the  females  are  either  absent  or  quite  small, 
usually  with  no  or  little  black  surrounding  the  blue  scales.  A  large 
female  specimen.  No.  P  94  (New  Jersey  State  Museum,  Trenton,  N.J.) 
with  SVL  of  72  mm.,  has  conspicuous  lateral  blue  gular  semeions,  with  a 
small  amount  of  black  between  them.  It  also  has  faint  black  borders  on 
barely  visible  greenish-blue  abdominal  semeions.  This  specimen  was 
collected  3  June,  1974,  at  Turnersville,  Gloucester  County,  N.  J.  Large 
females  of  this  subspecies  do  develop  small  blue  semeions,  but  they  are 
not  nearly  so  intensely  colored  as  those  of  the  males. 

In  living  specimens  the  blue  of  the  semeions  in  males  varies  from 
light  greenish-blue  to  a  much  deeper  blue;  sometimes  the  semeions 
appear  almost  black.  Factors  associated  with  these  color  variations  and 
changes  in  individuals  may  include  season,  temperature,  time  of  day, 
size,  and  maturity. 
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Table  1.  Lengths  and  Scale  Counts  (Neotype  Series)  of  Sceloporus  undulatus 
hyacinthinus  (Green)  collected  3  May,  1993  at  Crossley  Preserve,  western 
Berkeley  Township,  Ocean  Co.,  New  Jersey. 


ANSF 

No. 

Sex 

SV 

Length 

mm 

Tail 

Length 

mm 

Dorsal 

Count 

Total 

Ventral 

Count 

Femoral 

Pores 

Inter- 

femoral 

Scales 

Scales 

Around 

Body 

35081* 

F 

70 

83 

43 

73 

14-15 

6 

44 

35082 

** 

M 

60 

72 

43 

66 

15-14 

7 

42 

35083 

M 

59 

87 

44 

75 

15-14 

10 

44 

35084 

M 

60 

77 

42 

73 

13-14 

6 

46 

35085 

M 

54 

68 

43 

71 

16-16 

7 

45 

35086 

M 

53 

- 

39 

71 

13-13 

7 

44 

35087 

M 

53 

- 

39 

71 

13-13 

7 

44 

35088 

M 

36 

43 

43 

68 

13-13 

8 

42 

35089 

*** 

M 

31 

- 

41 

69 

14-13 

7 

44 

MEAN: 

42 

69.9 

13.85 

7.3 

43.8 

*=allotype 

**=neotype 

***=supraocular  contacts  posterior  frontal.  Tail/  total  length  [=  Tail  Length  / (SVL 
+  Tail)]  varies  from  .5205  to  .5443  in  the  juveniles  (35088-35089),  and  from  .5425 
to  .5959  in  the  adults  35081-35087. 
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Northern  Prairie  Lizard 
Sceloporus  undulatus  garmani  Boulenger 


This  subspecies  ranges  from  central  Oklahoma,  the  Texas 
panhandle,  Kansas,  Nebraska  and  southwestern  South  Dakota 
westward  into  eastern  Colorado  and  Wyoming  (Smith  et  al.,  1992). 
Boulenger  (1882:761-3)  described  Sceloporus  garmani  from  "Dacota”,  from 
three  specimens  among  five  sent  to  him  by  Samuel  Carman  in  1882.  No 
holotype  was  designated.  Five  years  later  Boulenger  (1897:487)  placed 
this  species  in  the  synonymy  of  Sceloporus  consobrinus.  The  type  locality 
was  restricted  to  "near  Pine  Ridge,  South  Dakota"  (Stejneger  and 
Barbour,  1917:  53).  Applegarth  (1969:27-28)  stated  that  the  two 
specimens  listed  by  Cope  (1900:381)  (USNM  17648-9)  under  Sceloporus 
undulatus  consobrinus  Baird  and  Girard,  and  noted  as  "S.  garmanii",  from 
"Near  Pine  Ridge  Agency,  South  Dakota"  appear  to  be  specimens  which 
were  collected  with  the  types,  but  presumably  were  not  the  missing  two 
specimens  sent  by  Garman.  In  the  USNM  catalogue  for  these  specimens 
(Applegarth,  op.  cit.)  there  are  two  entries  in  the  "Remarks"  column: 
"Typical  of  the  species!!  Collected  with  the  types"  [handwritten  in  ink, 
author  unknown],  and  "Not  cotypes  in  the  accepted  sense!  DMC" 
[handwritten  in  pencil  by  Doris  M.  Cochran].  Cochran  (1961)  does  not 
list  this  subspecies  among  the  type  specimens  in  the  United  States 
National  Museum.  The  specimens  "appear  to  have  been  entered  in  the 
catalogue  by  [Leonhard]  Stejneger"  according  to  a  letter  from  Dr.  George 
Zug  (Applegarth,  op.  cit.).  Applegarth  stated  that  the  type  locality  then 
should  be  "near  Pine  Ridge  Agency",  which  is  within  two  miles  of  the 
present  Nebraska  state  line.  This  would  not  restrict  the  type  locality  to 
South  Dakota.  The  Pine  Ridge  Agency  was  established  in  1878  and  has 
remained  at  its  present  site  ever  since.  Applegarth's  type  locality 
stipulation  is  followed  here.  Since  the  males  of  this  species  are  generally 
more  colorful  than  the  females,  and  more  conspicuously  different  from 
males  in  other  conspecific  subspecies,  the  single  male  in  the  type  series  is 
selected  as  the  lectotype  and  redescribed  below. 

Le cto type:  British  Museum  1946,  8.30  .10,  male,  snout- vent  length 
57  mm,  tail  length  79  mm,  total  length  136  mm.  The  syn types,  BM  1946, 
8.30  .8-. 9  are  adult  females,  and  with  this  lectotype  designation,  these 
former  syntypes  become  paralectotypes  (Code,  Art.  74(a)  (iv);  Rec.  74F). 
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Type  locality :  "Dacota"  restricted  by  Stejneger  and  Barbour 
(1917:53)  to  "near  Pine  Ridge,  South  Dakota,"  here  interpreted  (following 
tiie  unpublished  comments  by  Applegarth,  1969:  27-28  as  "  near  Pine 
Ridge  Agency,  South  Dakota." 

Color.  Dorsolateral  light  stripe  prominent,  and  yellowish,  one  to 
one  and  one-half  scalerows  wide,  extending  from  above  auditory  meatus 
onto  base  of  tail;  bordered  medially  and  laterally  by  darker  longitudinal 
stripes  each  about  three  to  three  and  one-half  scale  rows  wide;  middorsal 
stripe  (medial  between  dorsolateral  stripes)  light  brown,  about  six  and 
one-half  scalerows  wide;  nine  to  twelve  pairs  of  small  black  spots  on 
lateral  edges  of  middorsal  stripe,  spots  against  or  merged  with  darker 
longitudinal  stripes,  just  medial  to  dorsolateral  light  stripe;  a  few 
anterior  spots  united  on  right  side;  nuchal  pouch  lined  with  very  small 
black  granular  scales,  black  bar  extending  from  nuchal  pouch  onto  base 
of  forelimb;  small  blue  gular  semeions  far  lateral  on  throat,  with  no 
black;  lateral  abdominal  semeions  three  to  four  blue  scalerows  wide  with 
medial  whitish  borders  usually  one  scalerow  wide  with  each  border  scale 
having  many  small  black  melanophores,  medial  black  borders  two 
scalerows  wide  anteriorly,  best  observed  with  a  stereoscope  [Boulenger 
(1882:  fig.  3,  plate  56)  represents  the  abdominal  semeions  as  "black- 
margined";  plate  shows  venter  with  black-margined  abdominal 
semeions];  IASA  immaculate  white  to  ivory,  eleven  scalerows  wide 
between  abdominal  semeion  borders  at  mid-body. 

A  statement  that  the  abdominal  semeions  in  this  subspecies  are 
"not  edged  medially  with  black"  (Webb,  1970:  185)  was  probably  based 
upon  observation  with  the  naked  eye.  This  subspecies  has 
inconspicuous  medial  black  borders  on  abdominal  semeions,  usually 
composed  of  small  black  dots  [melanophores]  restricted  to  one  scalerow. 

Scale  Counts.  Dorsal  count  forty-two,  total  ventral  count 
(postmental  to  edge  of  vent)  seventy-four,  scales  around  mid-body 
forty-two;  femoral  pores  thirteen  on  right,  twelve  on  left  thigh;  six  scales 
between  medial  ends  of  femoral  pore  series.  Four  large  right  posterior 
supraoculars,  second  one  from  rear  divided  into  two,  granular  scales 
anterior  to  right  anterior  supraocular;  six  left  supraoculars;  four 
postrostrals;  four  internasals;  small  azygous  scale  between  right  and  left 
prefrontals  and  also  between  interparietal  and  postfrontal.  Right 
frontoparietal  divided.  Supraoculars  completely  separated  from  median 
head  scales  by  row  of  eleven  small  oculofrontoparietals  on  each  side;  left 
and  right  prefrontals  adjacent;  five  supralabials,  six  sublabials  on  each 
side;  four  auricular  lobules  on  each  side  with  three  on  each  side 
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extending  more  than  half-way  across  auricle.  Twenty-one  fourth  toe 
lamellae  on  left  toe;  portion  of  right  fourth  toe  missing. Boulenger  (1882: 
pi.  56)  illustrates  the  coloration  and  head  scales  of  this  taxon. 


Fig.  1.  Dorsal  aspects.  (Left)::  Neotype,  Sceloporus  undulatus  undulatus .  Male, 
Charleston  Museum  CR  1981.  SVL  =  56  mm;  Tail  length  =  85  mm. 
Collected  31  Oct.,  1953,  by  John  Quinby,  3.2  mi.  (5.14  km.)  N 
intersection  of  South  Carolina  Rt.  41  and  County  Road  100  at  Wando 
community  (Cainhoy),  Berkeley  County,  South  Carolina.  (Right):: 
allotype  and  topotype,  Sceloporus  undulatus  undulatus.  Female, 
Charleston  Museum  CR  1980.  Female,  SVL  =  68  mm.  Collected  14 
July,  1953  by  J.  R.  Harrison,  2.1  mi.  (3.4  km.)  N  and  .3  mi.  (.5  km)  E 
of  Wando  (Cainhoy),  Berkeley  County,  South  Carolina. 
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Fig.  2.  Ventral  aspects.  (Left):  Male,  Sceloporus  undulatus  undulatus.  Neotype. 

Same  data  as  in  Fig.  1.  (Right):  female,  allotype  and  topotype, 
Sceloporus  undulatus  undulatus .  Same  data  as  in  Fig.  1. 


Fig.  3.  Dorsal  aspects.  (Left):  Male  neotype,  Sceloporus  undulatus  hyacinthinus , 
AMSF  35082,  SVL  =  60  mm,  tail  length  =  72  mm.  Collected  3  May, 
1993,  by  Robert  T.  Zappalorti  and  Edwin  L.  Bell  at  Crossley  Preserve, 
western  Berkeley  Twp.,  Ocean  City,  N.J.  (Right):  female,  Sceloporus 
undulatus  hyacinthinus ,  allotype  and  topotype,  ANSP  35081,  SVL  =  70 
mm,  tail  length  =  83  mm.  Other  data  as  above. 
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Fig.  4.  Ventral  aspects.  (Left):  male,  Sceloporus  undulatus  hyacinthinus, 
neotype,  ANSP  35082;  (Right):  female,  Sceloporus  undulatus 
hyacinthinus ,  allotype  and  topotype,  ANSP  35081.  Other  collection 
data  as  in  Fig.  3. 
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for  Herpetology,  Museum  of  Comparative  Zoology,  Harvard  University; 
William  B.  Gallagher,  Registrar,  New  Jersey  State  Museum;  Robert  T. 
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Zappalorti,  Executive  Director  of  Herpetological  Associates,  Inc.,  of 
Forked  River,  Ocean  County,  New  Jersey,  for  securing  from  the  state  of 
New  Jersey  permission  to  collect  and  aiding  in  collecting  a  series  of 
specimens  from  the  Crossley  Preserve;  Colin  McCarthy,  Amphibians  and 
Reptiles,  British  Museum  (Natural  History),  for  the  privilege  of 
examining  type  specimens  of  S.  u.  garmani;  and  to  Dr.  Judith  Geiser, 
Dept,  of  Modem  Languages,  Albright  College,  for  aid  in  translation  of 
French. 
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A  NEW  RECORD  AND  REVIEW  OF  PARTIALLY 
SCALELESS  SNAKES 


Hobart  M.  Smith,  Glenn  L.  Smith  and  David  Chiszar 


A  partially  scaleless  (merolepid)  female  neonate  Thamnophis 
elegans  vagrans,  the  first  of  its  spedes  and  the  ninth  wild-caught 
example  of  any  snake  spedes  with  that  condition,  is  described. 
Captive-bred  merolepid  snakes  are  still  rare  but  about  four 
times  as  many  have  been  recorded  as  wild-caught.  No 
completely  scaleless  snake  has  ever  been  recorded  (ventrals  and 
scattered  cephalic  and  subcaudal  scales  are  always  present  in 
merolepid  examples),  and  merolepidosis  is  so  far  known  only  in 
caenophidians .  A  review  of  pertinent  literature  indicates  that  in 
oviparous  spedes  the  ventrals  may  be  either  split,  retaining  a 
late  embryonic  condition,  or  entire.  Scales  apparently  have  no 
significant  role  in  water  balance  but  are  primarily  mechanically 
protective. 


A  neonatal  (152  mm  s-v)  Thamnophis  elegans  vagrans  (Baird  and 
Girard)  was  found  Aug.  8  or  9 , 1995,  near  a  small  waterway/ bike  path 
within  the  city  limits  of  Montrose,  Montrose  Co.,  Colorado,  by  Cindy 
Reardon.  It  was  given  to  GLS  for  identification  and  study  and  was 
photographed  Aug.  12  (Fig.  1).  Two  days  later  it  died  and  was 
eventually  preserved  and  entered  in  the  University  of  Colorado  Museum 
(57398). 

The  snake  is  remarkable  in  two  respects:  pattern  and  scalation.  It 
has  an  exceptionally  bold  pattern  of  distinct,  discrete  black  spots  on  the 
body,  in  three  rows  on  each  side,  on  a  very  fight  background  (Fig.  1).  The 
spots  in  the  paravertebral  rows  are  about  the  same  size  or  slightly  larger 
than  those  in  the  adjacent  row,  and  mostly  alternate  with  them.  The 
spots  in  the  lowest  row  are  half  or  less  the  size  of  the  others,  and  about 
twice  as  numerous.  The  space  between  the  lateral  and  adjacent  row  is 
twice  as  great  as  the  median  space  between  the  two  paravertebral  rows 
(a  few  of  whose  spots  are  actually  fused)  and  the  space  between  a 
paravertebral  and  adjacent  row.  The  ventrals  have  black  anterior  edges. 

The  pattern  exhibited  by  this  snake  exemplifies  the  basic  pattern 
of  the  subspecies  as  seen  in  examples  from  mountainous  regions  of  the 
state  (as  depicted  in  Hammerson,  1986:  106,  upper  fig.),  but  free  from 
the  masking  effect  of  scale  pigmentation.  The  paired  dark  nuchal  spots 
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characteristic  of  the  taxon  are  accentuated  in  the  present  specimen, 
however,  and  are  fused  with  the  dark  color  of  the  dorsal  surface  of  the 
head,  producing  the  effect  of  a  black-headed  (or  "hooded")  snake. 
Presumably  the  color  of  the  dorsal  surface  of  the  head  is  darker  in 
juveniles  normally  than  in  adults. 

An  accentuated,  clearly  defined  but  basically  normal  pattern 
appears  to  be  characteristic  of  partially  scaleless  snakes,  such  as  this,  as 
indicated  by  published  reports.  An  exception  exists  in  a  Nerodia  s.  sipedon 
reported  by  Thiss  (1993).  Its  pattern  was  not  described  but  was  noted  as 
extremely  different  from  the  normal,  and  a  photograph  of  the  head  and 
neck  shows  a  large,  elongate  black  blotch  on  the  fore  part  of  body.  To 
what  extent  such  markings  are  normal  but  masked  by  independent 
pigmentation  of  the  scales  is  uncertain. 

Although  snakes  like  the  one  here  reported  are  frequently  termed 
"scaleless,"  in  fact  no  snake  has  ever  been  known  to  lack  all  scales;  the 
ventrals  are  always  present,  either  entire  (the  normal  condition)  or 
divided  (an  arrested  embryonic  condition).  Scattered  scales  are  typically 
present  on  the  head  and  on  the  under  side  of  the  tail.  The  missing  scales 
typically  are  the  dorsals  (and  laterals)  on  trunk  and  tail,  and  most  of 
those  on  the  head  and  ventral  surface  of  tail.  Such  snakes  are  really 
partially  scaleless.  For  the  sake  of  brevity  we  here  propose  the  term 
"merolepid"  as  an  adjective  for  such  a  snake,  and  "merolepidosis"  as  a 
noun  for  the  so-called  "scaleless"  condition. 

The  present  specimen  is  typical  of  merolepid  snakes  in  its 
scalation.  No  dorsals  are  present  on  trunk  or  tail,  and  most  of  the  head 
scales  and  subcaudals  are  missing.  Supralabials  are  present,  but 
malformed,  numerous  and  mostly  in  2-4  rows.  The  nasals,  rostral  and 
mental  are  more  or  less  normal.  A  small,  oval  supraocular  and  2-3 
small,  oval  scales  lie  scattered  near  the  canthus.  A  few  anterior 
infralabials  are  present,  but  they  are  scattered,  incompletely  formed  and 
mostly  oval  in  shape.  No  other  scales  are  present  on  the  head. 

About  one-fifth  or  less  of  the  normal  quota  of  subcaudals  is 
present,  scattered  and  incompletely  formed.  The  ventrals  number  154 
(within  the  range  of  females  but  not  of  males  fide  Van  Denburgh,  1922: 
830)  and  are  all  entire  except  for  the  first  one  and  the  last  five,  which  are 
divided  medially.  Five  "pre ventrals"  are  present,  the  rear  two  divided, 
the  others  undivided  and  diminishing  in  size  anteriorly.  The  anal  is 
divided,  contrary  to  the  normal  (entire)  condition  in  the  genus. 
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The  present  specimen  is  only  the  ninth  wild-caught  merolepid 
snake  for  which  we  find  records,  eight  for  North  America  and  one  for 
Uzbekistan.  Undoubtedly  merolepidosis  occurs  elsewhere.  No  previous 
record  exists  for  Thamnophis  elegans.  The  other  wild-caught  examples 
represent  Lampropeltis  calligaster  rhombomaculata  (Bechtel  and  Bechtel, 
1991);  Nerodia  §.  sipedon  (Bennett  and  Licht,  1975  (2),  Murphy  et  al., 
1987);  Pituophis  c.  catenifer  (Licht  and  Bennett,  1972);  Thamnophis  couchi 
(Shekel,  1942);  T.  s.  sirtalis  (Bechtel  and  Bechtel,  1991);  and  Echis 
multisquamatus  Tyurin  (1986).  The  merolepid  N.  sipedon  skins  studied  by 
Roberts  and  Lillywhite  (1980)  had  been  reported  previously. 

Dr.  Ilya  Darevsky  kindly  summarized  the  Echis  report,  published 
in  Russian,  as  follows.  The  subadult  specimen  (Zoological  Institute, 
Academy  of  Sciences,  Leningrad,  no  19947),  195  mm  SVL,  20  mm  TL, 
was  found  in  a  sandy  desert  near  Sherabad,  Uzbekistan.  It  has  180 
undivided  ventrals,  32  subcaudals,  but  all  other  scales  are  lacking, 
except  for  a  few  scattered  randomly.  The  pattern  and  color  are  distinct 
and  characteristic  of  the  species. 

On  the  contrary,  perhaps  four  times  as  many  examples  of 
merolepidosis  are  recorded  for  captive-bred  animals  as  for  wild-caught 
ones.  Represented  are  Elaphe  g.  guttata  (Bechtel  and  Bechtel,  1991  (5));  E. 
obsoleta  lindheimeri  (Bechtel  and  Bechtel,  1991  (16));  Nerodia  s.  sipedon 
(Thiss,  1993  (2));  Bothriechis  aurifer  (Murphy  et  al.,  1987);  and  Crotalus 
atrox  (Bechtel  and  Bechtel,  1991  ("several")). 

From  these  data  it  may  be  hypothesized  that  most  caenophidian 
(as  of  Dowling,  1996)  snakes  may  exhibit  merolepidosis;  no  examples 
are  known  among  scolecophidians  or  henophidians.  A  genetic  factor  has 
been  shown  (Bechtel  and  Bechtel,  1991)  to  exist  in  the  form  of  an 
autosomal  recessive  mutated  gene.  Adverse  developmental  conditions 
may  result  in  divided  ventrals  in  snakes  that  hatch  from  eggs,  because 
some  have  entire  ventrals  and  presumably  developed  under  near-normal 
conditions.  Those  with  divided  ventrals  may  simply  hatch  prematurely, 
inasmuch  as  the  ventrals  are  divided  in  all  snakes  until  very  late  in 
embryonic  development  (Maderson,  1965).  All  merolepid  snakes  of 
viviparous  species  so  far  recorded  have  entire  ventrals,  presumably 
because  viviparity  usually  entails  normal  developmental  conditions. 

The  rarity  of  merolepidosis  among  wild-caught  snakes  "...could 
indicate  low  mutation  rate,  low  survival  of  mutated  individuals,  or 
both"  (Bechtel,  1995). 
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Because,  as  long  understood,  "the  reptilian  integument  shows 
low  permeability  for  water"  (Lilly white  and  Maderson,  1982:  435),  the 
common  belief  has  been  that  the  "hinge  regions  are  more  permeable  to 
water  than  are  outer  scale  surfaces.  However,  this  conclusion  does  not 
appear  to  be  valid  ...This... eliminates  scales  per  se  as  being  necessary  for 
maintenance  of  normal  water  relations"  (op.  cit. :  408).  On  the  contrary, 
"The  fragility  of  the  skin  of  the  scaleless  animals  suggests  that 
mechanical  protection  may  be  a  principal  function  of  a  scaly 
integument"  (Bennett  and  Licht,  1975:  214). 
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Fig.  1.  A  merolepid  Thamnophis  elegans  vagrans  from  Montrose,  Colorado. 
Photograph  by  Rebecca  (Mrs.  Glenn  L.)  Smith. 


Department  ofEPO  Biology ;  University  of  Colorado,  Boulder ;  Colorado 
80309-0334  USA  (HMS);  Colorado  Division  of  Wildlife,  2300  South 
Townsend,  Montrose,  Colorado  81401  USA  (GLS);  Department  of  Psychology, 
University  of  Colorado,  Boulder ,  Colorado  80309-0345  (DC). 
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MECHANICAL  DAMAGE  INFLICTED  BY  FANGS  ON 
PREY  DURING  PREDATORY  STRIKES  BY 
RATTLESNAKES,  CROTALUS  VIRIDIS  OREGANUS 


Kenneth  V.  Kardong 


When  hunting  rattlesnakes  envenomate  their  prey, 
there  is  anecdotal,  but  surprisingly  little  direct  experimental 
evidence,  of  whether  or  not  the  mechanical  effects  of  fang 
penetration  may  actually  kill  prey.  Therefore,  live  mice  were 
presented  to  venomoid  (venom-less)  rattlesnakes,  and  the 
resulting  effects  of  fang  penetration  alone  on  the  mice  scored. 
Struck  mice  showed  occasional  evidence  of  internal  and  external 
hemorrhaging,  but  none  died.  These  results  do  not  rule  out  the 
possibility  that  occasionally  fangs  might  directly  kill  mice, 
especially  in  large  pit  vipers.  But  in  this  species  of  rattlesnake, 
fangs  alone  are  usually  insufficient  to  bring  about  death  of 
prey,  and  the  predominant  method  of  killing  prey  is  by  the 
action  of  injected  chemicals  (venom). 


A  predatory  strike  by  a  rattlesnake  is  characterized  by  fang 
penetration,  injection  of  venom,  and  usually  release  of  the  prey  which 
soon  thereafter  dies  (Klauber,  1956).  Death  of  the  struck  prey  is 
attributed  to  the  injected  venom  chemicals  (Russell,  1980)  which 
produce  distinctive  symptoms  preceding  prey  death  (Kardong,  1986). 
What  contribution,  if  any,  the  mechanical  effects  of  fang  penetration 
make  to  prey  death  is  not  known.  Yet  within  some  pit  vipers,  fangs  may 
be  long  (Ernst,  1982a,  b),  and  their  entry  into  prey  may  produce 
mechanical  damage  to  tissues  or  organs  (Kardong,  personal  observation, 
Trimeresurus),  which  in  turn  might  produce  prey  death.  Therefore  the 
effects  of  chemical  action  in  prey  capture  cannot  be  easily  separated 
from  those  effects  contributed  by  the  mechanical  action  of  fang  entry. 

During  an  earlier  study  (Robinson  and  Kardong,  1991),  we 
noticed  that  venomoid  (venom-less)  rattlesnakes  retained  basic 
predatory  behavior.  They  struck,  released,  immediately  searched  for,  and 
swallowed  dead  (cervical  dislocation)  mice.  We  took  advantage  of  these 
snakes  to  examine  whether  or  not  fang  penetration  alone,  in  the  absence 
of  venom,  contributed  significantly  to  prey  death. 
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Methods 


Four  rattlesnakes  were  used,  northern  Pacific  rattlesnakes, 
Crotalus  viridis  oreganus,  captured  in  Whitman  County,  Washington. 
Previously,  all  four  had  been  rendered  venomoid,  part  of  earlier  scent 
trailing  experiments  (Robinson  and  Kardong,  1991).  Rendering  them 
venomoid  was  done  under  anesthetization  (Flurothane),  whereby  access 
to  main  venom  ducts  was  gained  by  small  incisions  along  the  upper  lip 
on  both  sides  of  the  head.  Each  duct  was  ligated  twice  with  surgical 
suture,  then  cut  between  the  ties.  Over  the  next  three  years,  all  four 
venomoid  snakes  were  maintained  on  a  diet  of  dead  mice  (cervical 
dislocation)  offered  on  an  irregular  schedule.  Snakes  were  housed  in  an 
isolated  reptile  room,  at  temperatures  between  27-32  °  C  and  a 
photoperiod  of  0900-2100.  Each  snake  was  kept  in  a  home  cage,  a  glass 
terrarium  (50  x  27  x  30  cm)  the  floor  of  which  was  covered  with 
newspaper.  During  this  time,  each  snake  was  randomly  selected  and 
entered  into  an  experimental  trial.  During  an  experimental  trial,  it  was 
presented  with  a  live  Swiss  Webster  mouse  belonging  to  one  of  two  size 
classes,  small  (<  16.6  g,  x  =  8.1  g,  n  =  14)  or  large  (>  17.5  g,  x  =  26.5  g,  n 
=  14).  The  home  cage  lid  was  lifted  and  the  mouse  was  dropped 
opposite  to  where  the  snake  had  taken  up  residence.  After  the  ensuing 
strike,  the  mouse  was  immediately  retrieved  by  a  line  tied  previously  to 
its  tail,  observed  for  an  hour,  then  killed  (cervical  dislocation)  and  fed  to 
the  same  snake.  At  least  one  week  separated  feeding  trials  or  feeding 
trial  and  maintenance  feeding.  Overall,  each  snake  was  presented  with  3- 
4  small  and  3-5  large  mice,  for  a  total  of  28  experimental  trials 
distributed  about  equally  among  the  four  venomoid  snakes.  None  of  the 
struck  live  mice  showed  signs  of  chemical  envenomation  as  defined 
elsewhere  (Kardong,  1986).  This  gave  us  confidence  that  all  snakes 
remained  venomoid  during  this  period,  and  delivered  no  venom  during 
the  feeding  strike.  At  the  end  of  the  experimental  trials  reported  herein, 
snakes  averaged  71.9  cm  (range  66.6-81 .7  cm)  snout- vent  length. 

During  the  experimental  trials,  four  dependent  variables  were 
scored,  some  of  which  are  described  in  detail  elsewhere  (Kardong,  1992): 
TIME-TO-DEATH,  the  time  (secs.)  for  the  prey  to  die;  SITE,  locations  on 
the  body  of  the  prey  where  the  fangs  entered,  coded  as  head/ shoulders 
(1),  midbody  (2),  hindquarters  (3);  HLDREL,  whether  the  snake  held  the 
mouse  (>  2s),  or  released  it  (<  2  s);  HEMORRHAGE,  the  degree  of 
external  bleeding  evident  on  the  mouse  skin  coded  as  no  hemorrhage  (0), 
bloody  spot  (1),  or  drop  of  blood  (2).  This  scoring  was  used  to  express 
what  seemed  to  be  the  range  of  damage  from  fang  entry.  In  most  struck 
mice,  examination  of  the  fur  revealed  no  surface  bleeding;  in  others. 
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evidence  of  fang  entry  could  be  detected  by  slight  puncture  marks  that 
included  some  blood;  in  others,  the  points  of  fang  entry  opened  a  wound 
that  permitted  about  an  eyedropper  size  drop  of  blood  to  pool  in  the  fur. 
These  data  were  analyzed  statistically  with  ANOVA  and  with  Maim- 
Whitney  rank  sum  tests.  Significance,  or  not,  was  equivalent  between  the 
two  tests,  but  because  some  data  failed  tests  for  normality,  the 
nonparametric  Mann-Whitney  test  scores  are  reported  (StatMost, 
statistical  program). 

In  addition  to  this  quantitative  scoring  of  fang  damage,  we 
qualitatively  examined  internal  effects  of  fang  entry  in  mice.  Apart  from 
die  experimental  trials  describe  above,  each  of  the  four  rattlesnakes  was 
presented  with  one  large,  live  Swiss  Webster  mouse  similar  to 
presentation  described  above,  except  immediately  (5-1  Os)  following  the 
strike,  the  retrieved  mouse  was  killed  by  cervical  dislocation,  and 
autopsied  under  a  dissecting  microscope.  The  snake  was  given  an 
alternative  dead  mouse  which  was  swallowed. 

Results 


All  four  autopsied  mice  had  been  struck  in  the  thorax  (site  1). 
One  showed  no  evidence  at  all  of  internal  bleeding.  The  other  three 
exhibited  evidence  of  blood  spots  (about  6x2  mm)  on  the  undersurface 
of  the  dermis  at  the  point  of  fang  entry.  Additionally,  two  exhibited 
diffuse  bleeding  between  the  integument  and  deeper  muscles  and 
viscera.  Further,  one  showed  hemorrhage  in  both  pleural  cavities,  one 
showed  diffuse  bleeding  in  the  liver  around  fang  puncture  marks,  and 
the  third  exhibited  hemorrhage  around  fang  entry  sites  in  axial  muscles, 
which  were  also  frayed  where  the  fang  penetrated  muscle. 

In  the  experimental  trials,  60.7%  (17/28)  of  the  strikes  were  to 
tiie  head/shoulder  region  (site  1),  14.3%  (4/28)  to  midbody  (site  2),  and 
25.0%  (7/28)  to  the  hindquarters  (site  3).  In  42.8%  (12/28)  of  the  strikes, 
there  was  some  evidence  of  hemorrhage  (score  1  or  2),  the  remainder, 
57.2%  (16/28)  exhibited  no  evidence  of  superficial  hemorrhage.  Mice 
were  usually  released  following  the  strike.  No  large  mice  were  held,  and 
only  35.7%  (5/14)  of  small  mice  were  held  during  the  feeding  trials. 
None  of  the  mice  died,  and  at  the  end  of  one  hour  none  exhibited  any 
signs  suggesting  trauma.  In  fact,  during  the  hour  poststrike,  all  mice  ate 
mouse  chow,  drank  water,  and  resumed  grooming  genital  and  other 
body  areas  besides  where  fangs  had  entered. 

Hemorrhaging  was  statistically  unaffected  (at  a  =  0.05  level) 
by  mouse  size,  individual  snake,  or  hold/release  behavior.  However,  the 
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site  struck  significantly  affected  hemorrhaging,  in  that  strikes  to  the 
head/ shoulder  region  (site  1)  were  accompanied  by  a  greater  chance  of 
superficial  bleeding  (z-score  =5.653,  p  <  0.0001)  than  strikes  elsewhere 
on  the  body. 


Discussion 

The  strike  behavior  of  these  four  venomoid  snakes  appeared 
normal  compared  to  similar  individuals  with  venom  ducts  intact  (cf. 
Kardong,  1986).  When  a  mouse  was  introduced,  the  snake  usually 
moved  toward  the  mouse,  struck  and  hit  the  mouse  most  often  in  site  1 
(head/ shoulders),  released  the  mouse,  then  searched  for  and  later 
swallowed  the  dead  mouse.  During  initial  presentation  of  the  live 
mouse,  the  snakes  did  not  exhibit  evidence  that  strikes  were  defensive 
(e.g.  rattling,  retreat). 

These  experiments  confirm  that  fang  penetration  alone  may 
inflict  mechanical  damage  on  prey,  leading  to  tissue  trauma  and 
hemorrhage.  Fang  penetration  is  especially  damaging  when  strikes  are 
delivered  to  the  shoulder  region,  where  highly  vascularized  lungs  reside. 
Conceivably,  long  fangs  could  enter  and  severely  damage  critical  organs, 
leading  to  prey  death  from  the  mechanical  injury  alone.  In  other  large 
species  of  pit  vipers,  the  snake  and  thus  its  fangs  may  be  much  larger 
than  its  prey,  so  that  upon  entry  the  fangs  could  cause  severe  damage 
and  be  a  major  contributor  to  prey  death.  Usually,  normal  envenomating 
strikes  by  this  rattlesnake  result  in  almost  immediate  signs  of 
envenomation,  and  death  of  most  prey  within  12  min  (Kardong,  1986). 
However,  in  our  trials  with  venomoid  rattlesnakes,  no  prey  deaths 
occurred  within  an  hour,  suggesting  that  in  northern  Pacific  rattlesnakes 
the  fangs  alone  are  not  commonly  the  cause  of  prey  death.  The  range  of 
prey  sizes  used  in  these  experiments  was  within  the  normal  range  of  prey 
taken  by  rattlesnakes  generally  (Fitch,  1949)  and  this  species  in 
particular  (Kardong,  1974).  If  fang  damage  were  a  significant 
contributor  to  prey  death,  we  should  have  seen  evidence  of  such  with 
these  venomoid  snake  strikes.  Certainly  autopsied  mice  exhibited 
evidence  of  mild  internal  damage  and  42.8%  of  the  mice  from 
experimental  trials  exhibited  evidence  of  superficial  hemorrhage,  but  this 
proved  insufficient  to  become  life  threatening  within  the  conditions  of  the 
experiments.  The  obvious,  if  not  surprising,  conclusion  from  these 
experiments  is  that  chemical,  not  mechanical,  means  are  used  to  kill 
prey,  the  rattlesnake  venom  being  the  predominant  basis  for  successful 
predatory  kills  of  prey. 
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REPTILES  OF  NORTH  CAROLINA 


by  William  M.  Palmer  and  Alvin  L.  Braswell.  University  of  North 
Carolina  Press,  Chapel  Hill  ix-xi  +  412  pp.  Publication  date  September 
25,  1995,  Cloth,  $39.95 

This  excellent  volume  honors  two  of  North  Carolina's  greats  in 
the  field  of  herpetology,  Clement  Samuel  Brimley  and  Joseph  Randle 

Bailey. 


The  book  is  organized  into  two  parts.  The  Introduction  includes  a 
three  page  introduction  into  the  Physiographic  Provinces  and 
Distribution  or  reptiles  within  the  state.  Historical  Account,  Materials 
and  Methods,  species  of  major  concern.  Conservation  Ethics,  Species  and 
Subspecies  of  uncertain  occurrence,  A  note  on  subspecies.  Checklist  of 
reptiles  of  North  Carolina,  and  Taxonomic  keys  to  the  Reptiles  of  North 
Carolina,  followed  by  Species  Accounts,  Tables,  List  of  Herpetological 
Societies,  glossary.  Literature  cited  and  Index.  The  cover  is  certainly  an 
eye-catcher,  with  its  brilliant  green  cover  showing  outstanding  color 
figures  of  Eumeces  inexpectatus ,  Kinostemon  subrubrum  subrubum, 
Tharrmophis  sirtalis  sirtalis  along  with  subdue  illustrations  of  Cemophora 
and  Ophisaurus  which  are  also  used  as  feature  figures  in  the  text.  I  was 
greatly  impressed  with  the  ivory  colored  paper  which  is  non-glossy,  and 
certainly  is  more  relaxing  to  the  eyes  when  reading  under  artificial  or 
natural  light. 

The  introduction  gives  an  excellent  overview  of  the  physiographic 
province  along  with  a  detailed  coverage  of  the  historical  literature 
relating  to  the  herpetofauna  from  1588  to  1993.  The  authors  have  made 
a  special  effort  to  examine  all  the  available  specimens  of  North  Carolina 
reptiles  available  in  both  private  and  institutional  depositories.  Fee 
species  and  five  subspecies  are  included  in  the  identification  key 
although  they  have  not  been  as  yet  reported  from  the  state,  but  are 
reported  from  adjacent  states.  The  keys  to  the  species  are  well  illustrated 
by  external  features,  and  should  prove  as  an  extremely  helpful  feature 
for  the  layman  in  identification.. 

Some  70  species  of  reptiles  have  been  reported  from  the  state. 
Each  species  account  includes  excellent  drawings  of  the  external  features 
of  the  species  by  Renaldo  Kuhler,  as  well  as  a  distribution  map  showing 
localities  supported  by  preserved  specimens,  while  open  circles  show 
supplemental  localities  recorded  in  the  text,  but  not  supported  by 
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specimens.  A  small  map  of  the  United  States  shows  a  shaded  overall 
view  of  the  general  distribution. 

The  main  body  of  the  text  is  the  species  accounts  which  range 
from  three  to  four  pages,  in  length,  including  the  scientific  name, 
common  name,  brief  definition  of  the  species,  remarks  on  variation, 
distribution  within  the  state,  habits  and  habitat,  along  with  remarks 
regarding  conservation  measures.  The  authors  rely  heavily  on 
unpublished  and  personal  communication  sources  for  valuable 
information,  which  makes  this  book  even  more  delightful  reading.  Also 
the  book  is  richly  illustrated  by  appropriate  photographs  and  drawings. 

The  authors  mentioned  that  while  this  book  was  in  press  Seidel 
(1994)  concluded  that  the  cooters  Pseudemys  concinm  and  P.  floridana 
represented  a  single  species,  whereas  the  authors  have  used  the 
subspecific  names,  Pseudemys  c.  concinna  and  P.  f  floridana . 

A  111  page  section  related  to  tables  on  measurements,  sexual 
and  ontogenetic  variation,  females,  eggs,  and  hatchlings,  geographic 
variation  in  scalation,  individual  and  sexual  variation,  variation  in 
numbers  of  scale  rows  at  midbody,  and  tail,  and  food  records  for  species 
cited  in  the  text,  along  with  glossary  of  technical  terms,  literature  cited 
and  index  round  out  this  volume. 

This  book  is  flawless  in  errors,  and  should  be  part  of  the  library  of 
anyone  interested  in  the  herpetofauna  of  eastern  United  States,  and 
especially  anyone  attempting  to  complete  a  state  survey.  I  highly 
recommend  this  book  and  congratulate  Palmer,  Braswell,  along  with 
Kuhler  for  a  masterful  work. 


Literature  Cited 


Seidel,  Michael  E. 

1994.  Morphometric  analysis  and  taxonomy  of  cooter  and  red- 
bellied  turtles  in  the  North  American  genus  Pseudemys 
(Emydidae).  Chelonian  Conservation  and  Biology  1(2): 
117-130. 


—  Harlan  D.  Walley,  Department  of  Biology,  Northern  Illinois  University, 
Dekalb,  Illinois  60115. 


page  120 


Bulletin  of  the  Maryland  Herpetological  Society 


Society  Publication 


Back  issues  of  the  Bulletin  of  the  Maryland  Herpetological  Society,  where 
available,  may  be  obtained  by  writing  the  Executive  Editor.  A  list  of  available  issues 
will  be  sent  upon  request.  Individual  numbers  in  stock  are  $5.00  each,  unless 
otherwise  noted. 

The  Society  also  publishes  a  Newsletter  on  a  somewhat  irregular  basis. 
These  are  distributed  to  the  membership  free  of  charge.  Also  published  are 
Maryland  Herpetofauna  Leaflets  and  these  are  available  at  $.25/ page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to  the  Executive  Editor.  Manu¬ 
scripts  being  submitted  for  publication  should  be  typewritten  (double  spaced)  on 
good  quality  8  1/2  by  11  inch  paper  with  adequate  margins.  Submit  original  and 
first  carbon,  retaining  the  second  carbon.  If  entered  on  a  word  processor,  also  submit 
diskette  and  note  word  processor  and  operating  system  used.  Indicate  where 
illustrations  or  photographs  are  to  appear  in  text.  Cite  all  literature  used  at  end  in 
alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double  spaced,  elite  type)  and  must 
include  an  abstract.  The  authors  name  should  be  centered  under  the  title,  and  the 
address  is  to  follow  the  Literature  Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at  end  of  paper  (see  recent  issue).  For 
additional  information  see  Style  Manual  for  Biological  Journals  (1964),  American 
Institute  of  Biological  Sciences,  3900  Wisconsin  Avenue,  N.W.,  Washington,  D.C. 
20016. 


Reprints  are  available  at  $.07  a  page  and  should  be  ordered  when  manu¬ 
scripts  are  submitted  or  when  proofs  are  returned.  Minimum  order  is  100  reprints. 
Either  edited  manuscript  or  proof  will  be  returned  to  author  for  approval  or 
correction.  The  author  will  be  responsible  for  all  corrections  to  proof,  and  must 
return  proof  preferably  within  7  days. 


The  Maryland  Herpetological  Society 
Department  of  Herpetology 
Natural  History  Society  of  Maryland,  Inc. 
2643  North  Charles  Street 
Baltimore,  Maryland  21218 


US  ISSN:  0025-4231 


BULLETIN  OP  THE 

Tftauylanb 
to  f)crpetologicaI 

£<ePT 

DEPARTMENT  OF  HERPETOLOGY 
THE  NATURAL  HISTORY  SOCIETY  OF  MARYLAND,  INC. 


THE  AMPHIBIANS  AND  REPTILES  OF 
FT.  BELVOIR  AND  NORTHERN  VIRGINIA 


Carl  H.  Ernst,  Scott  C  Belfit,  Steven  W.  Sekscienski  and 
Arndt  F.  Laemmerzahl 


^THS0Ai% 

APR  2  8  1997 

VARIES 


\ 


MdHS . A  FOUNDER  MEMBER  OF  THE 

Eastern  Seaboard  Herpetological  League 


31  MARCH  1997 


VOLUME  33  NUMBER  1 


BULLETIN  OF  THE  MARYLAND  HERPETOLOGICAL  SOCIETY 


Volume  33  Number  1 


March  1997 


CONTENTS 


The  Amphibians  and  Reptiles  of  Ft.  Belvoir  and  Northern  Virginia 

Carl  H.  Ernst,  Scott  C.  Belfit,  Steven  W.  Sekscienski  and  Arndt 
F.  Laemmerzahl . . . . . . .........1 


BULLETIN  OF  THE 


mbtjs 


Volume  33  Number  1  March  1997 


The  Maryland  Herpetologica!  Soceity 
Department  of  Herpetology,  Natural  History  Society  of  Maryland,  Inc. 


Executive  Editor  Herbert  S.  Harris,  Jr. 


Steering  Committee 

Frank  Groves  Jerry  D.  Hardy,  Jr. 

Herbert  S.  Harris,  Jr. 

Library  of  Congress  Catalog  Card  Number:  76-93458 


Membership  Rates 

Membership  in  the  Maryland  Herpetologica!  Society  is  $20.00  per  year  and 
includes  the  Bulletin  of  the  Maryland  Herpetological  Society.  Foreign  is  $30.00 
per  year.  Make  all  checks  payable  to  the  Natural  History  Society  of  Maryland, 
Inc. 


Meetings 

The  third  Wednesday  of  each  month,  8:1 5  p.m.  at  the  Natural  History  Society 
of  Maryland  (except  May— August,  third  Saturday  of  each  month,  8:00  a.m.). 
The  Department  of  Herpetology  meets  informally  on  all  other  Wednesday 
evenings  at  the  NHSM  at  8:00  p.m. 


THE  AMPHIBIANS  AND  REPTILES  OF 
FT.  BELVOIR  AND  NORTHERN  VIRGINIA 


Carl  H.  Ernst,  Scott  C.  Belfit,  Steven  W.  Sekscienski  and 
Arndt  F.  Laemmerzahl 


An  annotated  checklist  of  the  herpetological  fauna  of 
northern  Virginia  (Arlington,  Fairfax,  and  Prince  William 
counties,  and  Alexandria)  is  presented  with  emphasis  on  those 
amphibians  and  reptiles  occurring  on  the  Ft.  Belvoir  Military 
Installation,  Fairfax  County.  Sixty-one  native  spedes  have  been 
reported  from  the  region:  two  toads,  a  spadefoot,  seven  hylid 
frogs,  five  rartid  frogs,  thirteen  salamanders,  nine  turtles,  four 
lizards,  and  twenty  snakes.  Two  of  the  latter,  Agkistrodon 
contortrix  and  Crotalus  horridus ,  are  venomous.  Forty-nine 
spedes  (80%)  have  been  found  at  Ft.  Belvoir:  two  toads,  six 
hylid  frogs,  five  ramd  frogs,  nine  salamanders,  eight  turtles, 
four  lizards,  and  fifteen  snakes  (only  A .  contortrix  is  venomous). 
Seasonal  activity  patterns,  reproductive  parameters  and  habitat 
selection  are  presented  for  each  spedes.  Life  history 
observations  from  other  sites  in  northern  Virginia  are  also 
included.  Seven  other  extralimital  spedes  have  also  been 
recorded,  and  are  listed. 


This  work  summarizes  field  notes  on  the  Life  history  of  the 
amphibians  and  reptiles  occurring  on  the  Ft.  Belvoir  Military  Installation 
Fairfax  County,  Virginia,  and  the  surrounding  jurisdictions  of  Arlington 
and  Prince  William  counties  and  Alexandria,  Virginia.  These  notes  were 
collected  during  several  field  surveys  for  local  governments,  under 
contracts  from  the  Department  of  the  Army,  and  incidental  observations 
by  the  authors  since  1972.  The  purposes  of  the  paper  are  to  provide  a 
current  species  list  for  the  area,  and  to  compile  within  one  publication 
available  life  history  data  for  each  species.  We  hope  that  this  information 
will  serve  as  a  reference  for  naturalists  and  scientists  alike  who  wish  to 
study  and  conserve  the  impressive  herpetofauna  of  northern  Virginia. 

Ft.  Belvoir  is  located  on  the  west  bank  of  the  Potomac  River  in 
Fairfax  County,  Virginia  about  18  km  southwest  of  Washington,  IX  C.  It 
is  crossed  by  U.  S.  Rt.  1  running  east  to  west  and  Backlick  Road  running 
north  to  south.  The  installation  contains  3,503  ha  of  land,  of  which  only 
about  one  third  has  been  developed.  This  has  resulted  in  one  of  the 
largest  natural  landscapes  in  the  Washington,  D.  C.  area.  The 
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undeveloped  areas  contain  a  variety  of  landforms  and  habitats  typical  of 
the  coastal  plain  of  the  mid- Atlantic  region.  The  elevation  ranges  from  10 
m  along  the  river  shoreline  to  50  m  in  the  northeastern  portion  of  the 
installation.  The  terrain  consists  of  gently  sloping  (5%  or  less)  wooded 
plateaus  and  flatlands  which  are  dissected  by  creeks  and  their 
associated  floodplains  and  wetlands.  Some  of  the  banks  of  the  ravines 
formed  by  the  tributaries  of  the  major  creeks  are  steeply  sloped  to  50% 
and  are  covered  with  mature  forests. 

The  open  water  habitats  consist  of  a  drainage  system  of  creeks 
and  small  tributaries  which  flow  into  shallow  semi  tidal  bays  and 
marshes  that  empty  into  the  Potomac  River.  From  west  to  east,  the  three 
major  creeks  which  cross  the  installation  are  Pohick,  Accotink  and 
Dogue.  Each  creek  has  formed  a  semitidal  bay  at  it's  mouth.  Guns  ton 
Cove  separates  Ft.  Belvoir  from  Pohick  Bay  Regional  Park  on  the  Mason 
Neck  Peninsula,  and  is  formed  by  the  merging  of  Pohick  and  Accotink 
bays.  Dogue  Creek  forms  another  large  bay  along  the  southeastern 
boundary  of  the  Belvoir  Peninsula.  Also  each  bay  has  extensive  wetlands 
with  emergent  vegetation  and  low  salinity  which  provide  excellent  cover 
and  food  for  many  species  of  reptiles.  The  creeks  previously  mentioned 
drain  large  watersheds  in  Fairfax  County  and  hence  have  extensive 
floodplains  and  wetlands  adjacent  to  them.  Many  have  been  augmented 
by  beaver  activity  in  recent  years.  There  are  numerous  small  tributaries 
to  the  creeks  which  typically  are  ephemeral  or  intermittent  and 
meandering  with  undercut  banks  that  traverse  densely  forested  areas. 
These  conditions  are  unfavorable  for  predatory  fish  and  therefore  are 
excellent  for  many  other  species,  especially  breeding  amphibians. 

Within  the  aquatic  system  described  above  are  several  habitat 
features  or  microhabitats  that  are  important  to  amphibians  and  reptiles. 
In  the  forested  wetlands  and  floodplains  along  the  creeks,  large  debris 
piles  form  during  flood  events  creating  ideal  locations  for  snake  and 
lizard  activity.  The  beaver  created  wetlands  are  characterized  by  the 
downed  trees  which  litter  formerly  forested  areas.  This  material  provides 
ideal  cover  and  basking  sites  for  many  species  amidst  a  highly 
productive  foraging  area.  As  a  result  these  areas  are  inordinately 
productive  for  species  such  as  basking  turtles,  semiaquatic  snakes, 
toads,  and  hylid  and  ranid  frogs.  Some  old  fields  exist  with  patches  of 
impermeable  soils  resulting  in  temporary  pools  forming  after  spring 
rains  in  March  and  April.  Such  pools  are  ideal  breeding  habitat  for  hylids 
and  bufonids,  and  also  attract  large  numbers  of  several  species  of 
foraging  snakes.  Road  side  ditches,  created  when  dirt  troop  training 
roads  were  constructed,  often  retain  water  long  after  other  pools  have 
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dried,  and  become  locally  important  to  bufonids  and  ambystomid 
salamanders  for  breeding  sites.  Aggregations  of  spotted  salamanders, 
Amby stoma  maculatum,  can  be  found  near  them  in  the  spring,  and  the 
ditches  often  contain  many  of  their  egg  masses.  Rocky  brooks  occur  in 
some  of  the  small  tributaries  of  the  major  creeks  and  are  important  for 
the  development  of  the  larvae  of  several  species  of  woodland 
plethodontid  salamanders. 

The  undeveloped  uplands  of  Ft.  Belvoir  are  covered  with  various 
serai  stages  of  hardwood  forests  (oak,  Quercus ;  beech,  Fagus ;  tulip, 
Liriodendron ;  etc.),  mixed  pine  (mostly  Virginia  pine,  Finus  uirginiana) 
and  hardwood  forest,  and  pine  plantations  (loblolly  pine,  P.  taeda).  A 
variety  of  management  activities,  including  forest  cutting  (both  clear  and 
selective)  resulting  in  open  food  plots  for  wildlife  and  reforestation,  have 
created  a  complex  of  habitats  on  Ft.  Belvoir  which  has  had  a  major 
influence  on  the  upland  herpetofauna.  In  general,  most  reptiles  have 
benefitted  from  opening  up  of  forested  sites,  and  the  edges  of  these 
openings  are  frequently  used  by  basking  or  foraging  snakes,  lizards,  and 
box  turtles.  However,  some  amphibians  are  benefitted  more  by  the 
stands  of  mature  forests  with  abundant  shade  and  humidity  that  likely 
represent  the  original  landscape. 


Methods 

At  Ft.  Belvoir,  an  extensive  collecting  program  was  conducted 
from  August  1987  to  October  1992  consisting  of  various  configurations 
of  pitfall  trapping  systems,  with  and  without  drift  fences,  at  20  different 
sites  (Figure  1).  Site  17  as  plotted  on  Figure  1  includes  both  17  and  the 
adjacent  original  site  16,  which  was  abandoned  after  the  first  year  of 
pitfall  trapping  because  of  frequent  flooding.  For  detailed  descriptions, 
locations,  and  data  summaries  for  each  site,  see  Ernst  et  al.  (1990,  1991). 

All  traps  consisted  of  18.4  liter  (5  gallon)  plastic  buckets  which 
were  buried  with  the  upper  rim  flush  with  the  ground  surface.  In 
addition,  plastic  lids  were  placed  from  25-75  mm  above  the  rim  of  each 
trap  to  protect  trapped  animals  from  overheating  or  desiccating.  The  lids 
also  served  to  attract  individuals  seeking  cover,  and  water  remaining  in 
the  buckets  after  rains  attracted  many  amphibians  seeking  moisture. 
Pitfall  trapping  offered  the  advantage  of  capturing  secretive  or  nocturnal 
species  not  often  discovered  using  other  collecting  methods.  A 
disadvantage  was  that  some  species  were  able  to  leap  out  (hylid  frogs 
and  large  ranid  frogs)  or  to  crawl  out  (large  snakes)  after  initial  capture. 
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The  method  worked  well  in  upland  situations,  but  in  wetlands  and  on 
floodplains  the  traps  frequently  flooded  and  required  constant  attention. 
The  traps  were  checked  three  times  per  week  and  kept  open  for  six  week 
sample  periods  twice  annually  (March-May,  August- September).  During 
closed  periods,  the  lids  were  simply  placed  down  over  the  buckets  to 
prevent  access. 

Wetlands  and  floodplains  were  sampled  by  extensive  field 
searches,  often  by  Ernst's  vertebrate  zoology  and  herpetology  students 
on  field  trips.  The  upper  Dogue  Creek  area  of  Ft.  Bel  voir  (Jackson  Miles 
Abbott  Wetland  Refuge)  was  an  especially  searched  area  by  Ernst's 
students,  as  was  also  the  Accotink  Bay  Wildlife  Refuge  on  the 
installation.  Some  amphibians  and  reptiles  were  captured  incidentally 
during  concurrent  mammal  live  trapping  studies,  and  Laemmerzahl  ran 
baited  hoopnet  turtle  trapping  studies  in  both  Accotink  and  Fohick 
creeks  for  three  years.  Casual  observations  of  any  amphibians  and 
reptiles  seen  elsewhere  on  Ft.  Belvoir  by  the  authors  were  also  recorded, 
especially  of  individuals  killed  on  (DOR)  or  seen  crossing  roads. 

Each  individual  collected  was  identified  to  species,  measured 
(snout-vent  length,  SVL,  for  all  except  turtles,  for  which  carapace  length 
was  recorded),  weighed,  sexed,  marked  for  future  identification  (toe- 
clipping  for  anurans,  salamanders,  lizards,  ventral  scute  clipping  for 
snakes,  shell  notches  for  turtles),  and  released.  Other  miscellaneous  data 
collected  included  date,  time,  behavior,  injuries,  parasites,  etc. 

These  data  and  experiences  were  drawn  upon  and  augmented  by 
other  field  observations,  especially  by  Ernst,  on  the  herpetofauna  of 
northern  Virginia  to  develop  the  annotated  species  lists  shown  below. 
Common  names  used  in  the  text  are  modified  from  Collins  (1990). 


Species  Accounts 


AMPHIBIANS 

ORDER  ANURA  (Frogs,  Toads,  and  Treefrogs) 

Bufo  americanus  americanus,  the  American  toad,  is  one  of  the  most 
abundant  amphibians  in  northern  Virginia;  Tobey  (1985)  records  it  from 
all  jurisdictions  and  the  collections  of  George  Mason  University  (GMU) 
and  the  United  States  National  Museum  of  Natural  History, 
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Smithsonian  Institution  (USNM)  contain  specimens  from  14  Fairfax 
County  sites  alone*  At  Ft.  Belvoir,  it  is  second  in  abundance  (23.1%  of 
amphibian  captures)  to  only  the  redback  salamander,  Flethodon  drier eus. 
It  has  been  collected  at  all  trap  sites,  at  both  the  Jackson  Miles  Abbott 
Wetland  Refuge  and  the  Accotink  Bay  Wildlife  Refuge,  and  along  the 
banks  of  both  Accotink  and  Pohick  creeks.  It  is  commonly  seen  in  all 
parts  of  the  military  reservation,  but  it  achieves  its  greatest  density  in 
brushy,  damp  areas  with  ample  insects.  Active  American  toads  have 
been  observed  at  Ft.  Belvoir  from  March  to  October.  A  small  population 
at  Eakin  Park,  Fairfax  County,  consists  mostly  of  males  3-4  years  of  age 
and  females  4-5  years  old  (Kalb  and  Zug,  1990).  Size  and  age  are  not 
well  correlated  in  that  population  as  some  larger  toads  are  younger  than 
some  shorter  individuals.  This  dry,  warty-skined  toad,  snout-vent 
length  (SVL)  51-89  mm  is  best  distinguished  by  having  1-2  large  warts  in 
each  of  its  largest  dorsal  spots,  a  spotted  chest  and  abdomen,  enlarged 
warts  on  its  tibia,  and  the  parotid  glands  separated  from  the  cranial 
crests  or  only  connected  to  them  by  a  short  spur  (Wright  and  Wright, 
1949;  Conant  and  Collins,  1991). 

Breeding  at  Ft.  Belvoir  and  elsewhere  in  Fairfax  and  Prince 
William  counties  takes  place  in  shallow  pools;  predominately  during  the 
first  three  weeks  of  April,  but  with  some  males  calling  as  early  as  mid- 
March  or  as  late  as  May,  and  on  wet  years  occasionally  to  the  first  week 
of  June.  Onset  of  breeding  seems  dependent  upon  water  temperatures 
greater  than  11°  C  in  breeding  ponds  (Kalb  and  Zug,  1990).  The  large 
ruts  created  by  troop  vehicles  on  Ft.  Belvoir's  dirt  roads  are  used 
extensively  for  reproduction.  Males  usually  call  during  the  day,  but 
some  continue  through  the  night.  Most  calling  males  are  60-65  mm  long. 
Ten  counted  egg  strings  contained  3,682-6,310  eggs  (mean,  5,540). 
Metamorphosis  generally  takes  place  in  June  or  July,  but  many  recently 
transformed  young  have  been  found  at  Ft  Belvoir  as  late  as  August. 
Late  winter  and  spring  captures  are  predominately  of  large  adults,  while 
most  individuals  captured  in  autumn  are  25-30  mm  juveniles. 

The  leading  predators  of  Bufo  americanus  and  its  congener  B. 
woodhousei  fawleri  in  northern  Virginia  are  the  raccoon  (Procyon  lotof), 
hognose  snake  ( Heterodon  platirhinos ),  and  the  garter  snake  ( Thamnophis 
sirtalis). 


Bufo  woodhousei  fawleri ,  Fowler's  toad,  is  also  known  from 
Arlington,  Fairfax,  and  Prince  William  counties  (Tobey,  1985).  At  Ft. 
Belvoir  B.  woodhousei  has  been  caught  at  all  collecting  sites  and  along 
Accotink  Creek,  but,  as  with  B.  americanus ,  the  majority  captured  are 
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young  of  the  year.  Many  individuals  shared  characters  with  B. 
americanus,  indicating  much  hybridization.  Fowler's  toad  (SVL  51-76 
mm)  is  distinguished  by  having  three  or  more  small  warts  per  large  dark 
dorsal  spot,  no  warts  on  its  tibia,  chest  and  abdomen  immaculate  or 
with  only  a  few  dark  spots,  and  by  having  the  cranial  crests  small  and 
contiguous  with  the  parotid  glands  (Wright  and  Wright,  1949;  Conant 
and  Collins,  1991 

Those  at  Ft.  Belvoir  seem  to  prefer  a  more  sandy  soil  than  B. 
americanus ;  however,  there  is  wide  overlap  in  habitat  usage  by  the  two 
species. 

Calling  males  have  been  heard  from  late  April  through  July,  but 
the  largest  choruses  occur  from  the  second  week  of  May  through  June. 
Amplexus  takes  place  in  shallow  pools,  often  at  the  same  sites  and  time 
as  B.  americanus.  Thirteen  egg  strings  counted  contained  4,900-6,200  eggs 
(mean  5,280),  and  were  usually  wrapped  around  aquatic  vegetation, 
while  those  of  B.  americanus  are  more  often  laid  in  open  shallow  water. 
Metamorphosis  usually  occurs  in  July  and  August,  and  most  autumn 
captures  are  of  25-30  mm  juveniles. 

Scaphiopus  holbrooki  holbrooki ,  the  eastern  spadefoot,  has  been 
captured  only  twice  in  Fairfax  County,  both  times  at  the  Mason  Neck 
National  Wildlife  Refuge.  The  first  specimen,  a  subadult  (USNM 
230816),  was  taken  on  11  September,  1970.  The  second,  a  dead  adult 
(GMU  3984),  was  not  found  until  2  May,  1994  when  it  was  discovered 
beside  an  abandoned  sawdust  pile  from  which  it  had  probably  been 
excavated  by  some  predator.  Tobey  (1985)  also  recorded  S.  holbrooki 
from  one  locality  in  Loudoun  County. 

Spadefoots  are  rarely  seen  in  the  northern  part  of  the  range. 
Sometimes  they  remain  underground  for  several  years  before  proper 
conditions  for  breeding  occur,  usually  a  downpour  of  several  inches 
during  the  period  March  to  September  (Wright  and  Wright,  1949).  When 
these  conditions  are  met,  S.  holbrooki  may  emerge  in  numbers,  mate  and 
disappear  in  just  a  few  days.  Over  1,000  eggs  are  laid  in  irregular  strings 
in  temporary  pools  (DeGraaf  and  Rudis,  1983),  and  hatch  in  2-5  days. 
Metamorphosis  is  rapid,  with  transformation  taking  place  in  14-60  days 
(Wright  and  Wright,  1949). 

Adults  are  45-55  mm  SVL  (Conant  and  Collins,  1991),  rather 
smooth  skined  with  few  warts,  lack  the  enlarged  parotid  glands  and 
cranial  crests  characteristic  of  Bufo ,  have  an  elongated  dark  spade  on  the 
outside  of  the  hindfoot,  and  are  patterned  with  a  lyre-shaped  light  mark 
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(sometimes  broken)  on  their  backs.  A  mixed  forest  with  sandy  soil  is  the 
preferred  habitat,  where  it  can  be  found  after  particularly  heavy  rains. 

Acris  crepitans  crepitans ,  the  northern  cricket  frog,  was  reported 
form  all  northern  Virginia  jurisdictions  by  Tobey  (1985),  but  the  GMU 
and  USNM  collections  include  only  specimens  from  12  sites  in  Fairfax 
County.  It  has  been  heard  or  seen  along  both  Pohick  and  Accotink  creeks 
and  at  the  Jackson  Abbott  Wetland  Refuge  at  Ft.  Belvoir,  and  at  some  of 
the  more  wet  study  sites  (5,  7,  12);  but  only  caught  in  pitfall  traps  at  site 
8.  This  was  probably  due  to  the  great  ability  of  A.  crepitans  to  both  jump 
and  climb  which  allows  it  to  easily  escape  from  the  traps.  The  lack  of 
captures  gives  a  false  impression  of  low  numbers,  when  in  fact  this  is  an 
extremely  common  frog  in  habitats  such  as  grassy  areas  along  ponds, 
marsh  borders,  and  road  ditch  pools. 

Acris  crepitans  (SVL  16-35  mm)  is  a  relative  of  the  chorus  and  tree 
frogs.  The  northern  cricket  frog  is  best  recognized  by  the  dark  triangular 
patch  between  its  eyes,  warty  skin,  very  small  toe  pads,  upper  lip  with 
alternating  light  and  dark  bars,  and  rough-edged  femoral  stripe;  dorsal 
coloration  may  be  either  green  or  tan  (Wright  and  Wright,  1949;  Conant 
and  Collins,  1991). 

Breeding  at  Ft.  Belvoir  and  the  nearby  Mason  Neck  National 
Wildlife  Refuge  occurs  from  10  April  to  about  25  July.  Only  a  few  egg 
clusters  have  been  identified  as  belonging  to  this  species;  30  counted  at 
Mason  Neck  contained  150-224  eggs  (mean  181).  The  eggs  are  laid 
individually  in  groups  and  usually  are  attached  to  aquatic  vegetation  in 
shallow  water.  Newly  hatched  tadpoles  have  been  found  at  the  Jackson 
Abbott  Wildlife  Refuge  as  early  as  14  April. 

This  small  frog  is  a  favorite  food  of  snakes  of  the  genus 
Thamnophis,  and  Ernst  has  on  several  occasions  seen  both  T.  sauritus  and 
T.  sirtalis  foraging  among  breeding  choruses  of  A.  crepitans  at  Mason 
Neck. 

At  several  sites  in  Fairfax  County,  the  Acris  have  relatively 
smooth-edged  thigh  stripes  reminiscent  of  the  southern  cricket  frog,  A. 
gryllus,  but  these  are  probably  just  aberrant  A.  crepitans ,  as  no  differences 
in  breeding  calls  or  length  of  the  hindlimb  have  been  noted. 

Pseudacris  crucifer  crucifer,  the  northern  spring  peeper  (SVL  19-32 
mm),  is  another  common  frog  inhabiting  both  Ft.  Belvoir  (sites  1,  2,  4,  5, 
7,  11-12,  CA,  four  sites  each  along  Accotink  and  Pohick  creeks,  and  both 
the  Jackson  Abbott  and  Accotink  Bay  refuges),  and  northern  Virginia 
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(Tobey,  1985).  Specimens  from  16  localities  in  Fairfax  County  are  in 
either  the  GMU  collection  or  that  of  the  USNM.  The  spring  peeper  is 
easily  distinguished  by  its  grayish-brown  dorsum  with  a  X-shaped  dark 
mark,  which  may  be  interrupted  (Con ant  and  Collins,  1991).  It  lives  in 
brushy  woods  or  fields  with  much  ground  litter  in  areas  near  permanent 
pools,  semipermanent  rainfall  or  runoff  puddles. 

The  spring  peeper  is  one  of  the  earliest  anurans  to  call  in  northern 
Virginia.  Lone  males  often  "peep"  in  late  January  and  early  February  on 
warm,  damp  nights.  Breeding  choruses  begin  in  earnest  in  late  February 
and  early  March,  with  ovipositing  continuing  until  early  May  in  this 
region  (Mitchell,  1979,  lists  March  to  May  as  the  breeding  period  for  this 
frog).  Typically  P.  crucifer  males  call  in  trios,  but  usually  so  many  trios 
are  calling  at  the  same  time  that  it  is  very  difficult  to  pick  out  an 
individual  group  of  three.  In  the  1970s  choruses  of  as  many  as  a  1,000  or 
more  males  could  be  heard  at  many  localities  in  Fairfax  County,  but 
now,  due  to  development  and  several  extremely  dry  summers  in  the 
1980s,  breeding  and  foraging  habitats  are  more  restricted  and  male 
choruses  usually  include  only  about  50-200  individuals.  Fortunately, 
most  areas  at  Ft.  Belvoir  have  been  undisturbed,  and  many  spring 
peepers  still  reside  there.  The  eggs  are  laid  singly  and  usually  are 
attached  to  some  submerged  object;  30  egg  compliments  counted  by 
Ernst  averaged  839  eggs  (744-939).  Tadpoles  can  be  found  from  early 
April  to  June  with  metamorphosis  occurring  in  June  and  July.  Most  P. 
crucifer  taken  in  the  fall  are  juveniles.  However,  adults  have  been  taken  as 
late  as  7  October,  and  those  caught  March-June  are  adults.  At  Ft.  Belvoir 
more  breeding  occurs  in  upland  situations  than  in  the  extensive  wetlands 
adjacent  to  Accotink  and  Pohick  bays,  possibly  due  to  the  periodic  tidal 
flooding  of  these  areas. 

In  1974,  during  a  heavy  mayfly  emergence,  several  P.  crucifer 
collected  at  Burke  Lake  Park  had  their  alimentary  canals  stuffed  with 
adults  of  these  insects. 

Spring  peepers  in  northern  Virginia  are  heavily  preyed  upon  by 
garter  and  ribbon  snakes  ( Thamnophis ),  juvenile  northern  water  snakes 
(Nero dia),  and  some  turtles  ( Chelydra ,  Chrysemys). 

Pseudacris  feriarum  feriarum,  the  upland  chorus  frog  (SVL  to  35 
mm),  is  known  from  Alexandria,  and  Arlington,  Fairfax  and  Prince 
William  counties  (Tobey,  1985).  It  has  a  variable  pattern  of  three  dark 
stripes,  often  reduced  to  dashes  or  spots,  on  its  back,  a  dark  triangle 
between  the  eyes,  a  light  line  along  the  rim  of  the  upper  lip,  and  a  dark 
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stripe  extending  from  the  snout  through  the  orbit  to  the  groin  (Wright 
and  Wright,  1949;  Conant  and  Collins,  1991).  There  is  little  toe  webbing 
and  the  toe  pads  are  generally  small. 

Prime  habitat  of  this  species  at  Ft.  Bel  voir  is  the  floor  of  wet 
woodlands,  and  it  is  sporadic  in  its  occurrence  on  the  base.  We  have  only 
caught  it  at  site  CG,  but  have  heard  it  at  site  13,  and  Steve  W.  Gotte  has 
taken  it  0.1-0.3  km  south  of  Accotink  Creek  along  Poe  Road  (USNM 
306742-45).  This  is  another  frog  that  is  rapidly  disappearing  from 
northern  Virginia.  Ernst  found  P.  feriarum  locally  common  when  he  first 
came  to  northern  Virginia  in  1972,  but  since  then  it  has  disappeared  from 
most  of  its  former  sites  and  seems  to  have  declined  in  numbers  elsewhere 
in  Fairfax  County.  Whether  this  is  due  either  to  habitat  destruction 
through  development,  a  series  of  very  hot,  dry  summers  in  the  late 
1980s,  or,  possibly,  the  effects  of  acid  rain  is  not  clear.  Nevertheless, 
fewer  breeding  choruses  are  now  heard. 

Breeding  in  Fairfax  County  begins  in  March  and  continues  to  the 
3rd  week  of  April,  with  most  amplexus  in  the  first  two  weeks  of  April. 
Semipermanent  woodland  rain  pools  are  the  most  common  breeding 
sites;  however,  the  margins  of  shallow  permanent  pools  are  also  used. 
The  egg  masses  are  gelatinous  balls  usually  attached  to  submerged 
plants  and  debris.  Ten  clusters  counted  by  Ernst  contained  735-845  eggs 
(mean  802).  Larval  metamorphosis  usually  begins  in  late  May  or  June 
and  ends  by  the  end  of  July.  No  transformed  young  have  been  caught  at 
Ft.  Belvoir. 

Snakes  ( Nerodia  sipedon ,  Thamnophis  sauritus ,  and  T.  sirtalis)  and 
raccoons  (Procyon  lotor)  are  probably  the  chief  predators  of  adults  in  this 
region.  The  tadpoles  are  eaten  by  various  turtles  ( Clemmys  guttata , 
Chrysemys  picta,  Kinostemon  subrubrum ,  Chelydra  serpentina)  and  possibly 
juveniles  of  the  above  mentioned  snakes. 

Hyla  chrysocelis/ H.  versicolor ,  Gray  treefrogs,  are  moderate-sized 
(SVL  to  51  mm),  gray-colored  anurans  with  large  toe  pads,  a  square 
white  spot  beneath  the  eye,  and  bright  orange  pigment  on  the  hind  legs 
(Wright  and  Wright,  1949;  Conant  and  Collins,  1991).  The  dorsal  pattern 
is  one  of  darker  gray,  irregularly-shaped  blotches,  and  the  back  is  quite 
warty.  The  two  species  are  separated  by  their  breeding  vocalizations  and 
the  morphology  of  their  red  blood  cells.  The  call  of  the  gray  treefrog,  H. 
versicolor ,  once  thought  to  occupy  this  part  of  Virginia,  is  different  from 
that  of  H.  chrysocelis ,  Cope's  gray  treefrog,  and  as  early  as  1946  Hoffman 
noted  that  the  two  call- types  are  present  in  the  state.  The  trill  of  versicolor 
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is  slow,  while  that  of  chrysocelis  is  faster  and  higher  pitched  (Conant  and 
Collins,  1991). 

The  two  species  can  be  found,  but  more  frequently  heard,  in  both 
Fairfax  and  Prince  William  counties,  and  at  Ft.  Bel  voir  in  hardwood, 
shrub-forest  usually  located  near  some  permanent  water  body.  These 
treefrogs  have  been  collected  at  upland  sites  2,  11,  13,  17,  UG,  CG,  UA, 
and  CA,  and  heard  at  site  1.  They  have  also  been  collected  or  heard 
along  both  Accotink  and  Pohick  creeks  on  the  Potomac  River  flood  plain. 
On  3  June  1989  Belfit  observed  four  males  (probably  H.  versicolor)  calling 
in  a  small  alder  sapling  overhanging  a  roadside  ditch  in  the  woods  along 
Pohick  Greek.  These  anurans  forage  at  night  in  the  trees  or  shrubs,  and 
during  the  day  we  have  found  them  under  the  loose  bark  of  dead  trees 
and  stumps,  or  flattened  on  the  lateral  branches  of  shrubs  and  trees. 

Mating  trills  are  heard  from  early  May  into  July.  Early  breeders 
are  probably  H.  chrysocelis ,  while  those  breeding  in  June  or  later  are  H. 
versicolor.  Judging  from  the  number  of  calling  males,  both  species  are  not 
uncommon  at  Ft.  Belvoir  and  are  very  common  in  the  nearby  Mason 
Neck  Refuge. 

Both  gray  treefrogs  deposit  their  eggs  in  scattered  packets  of 
about  33  eggs  (24-42  in  the  4  clutches  counted).  The  eggs  hatch  in  May 
to  July,  and  the  small  dark  tadpoles  probably  undergo  metamorphosis 
in  late  June  to  August,  although  no  recently  transformed  young  have 
been  taken.  Favorite  breeding  habitats  in  northern  Virginia  include  rain 
pools,  the  water  in  road  ruts,  and  permanent  woodland  pools.  The 
bunches  of  eggs  are  usually  attached  to  some  submerged  object  or 
aquatic  vegetation. 

We  have  no  data  on  predation  at  Ft.  Belvoir,  but  at  the  Mason 
Neck  National  Wildlife  Refuge,  a  H.  chrysocelis  was  killed  by  a  raccoon. 

iiyla  cinerea,  the  green  treefrog  (SVL  32-57  mm,  Conant  and 
Collins,  1991),  was  collected  only  once  (Site  2)  during  our  study  at  Ft. 
Belvoir,  but  it  has  been  heard  calling  at  a  beaver  pond  in  the  Accotink 
Wildlife  Refuge  in  late  June,  and  specimens  from  woods  adjacent  to 
Dogue  Creek  on  Ft.  Belvoir  are  in  the  USNM  (127475-85).  Green  treefrogs 
have  been  collected  from  15  April  to  7  October  at  several  sites  at  Mason 
Neck  National  Wildlife  Refuge,  where  they  are  common,  and  from  late 
May  to  August  males  can  be  heard  calling  there,  usually  from  trees  or 
bushes  near  water.  Other  specimens  collected  in  Alexandria  and 
Arlington,  Fairfax  and  Prince  William  counties  reside  in  the  GMU  and 
USNM  collections. 
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No  breeding  data  has  been  recorded  from  northern  Virginia,  but 
elsewhere  it  lays  about  400  eggs  in  small  packets  or  floating  films  at  or 
near  the  surface  attached  to  floating  vegetation  (Wright  and  Wright, 
1949;  Martof  et  al.,  1980).  Tadpoles  transform  in  the  fall. 

A  small  colony  of  Hyla  scjuirella ,  the  squirrel  treefrog  (SVL  21-41 
mm,  Conant  and  Collins,  1991),  resides  in  the  Great  Marsh  at  the  Mason 
Neck  Refuge  (GMU  2205;  Gotte  and  Ernst,  1987);  however,  none  have 
been  seen  or  heard  elsewhere  in  Fairfax  County.  Mason  Neck  is  the 
northernmost  recorded  locality  for  the  species,  and  it  is  probably  rare  in 
northern  Virginia.  Although  males  have  been  heard  calling  in  April  and 
May  at  Mason  Neck,  no  other  reproductive  observations  have  been 
made. 


The  bullfrog,  Rana  catesbeiana,  was  collected  at  sites  4-9,  11-12, 
UG,  CG,  UA,  and  CA.  It  is  also  common  at  the  Jackson  Abbott  Wetland 
Refuge,  resides  in  the  Accotink  Bay  Wildlife  Refuge,  is  present  along  both 
Accotink  and  Fohick  creeks  at  Ft.  Bel  voir,  and  is  known  from  Arlington, 
Fairfax,  and  Prince  William  counties  (specimens  at  GMU  or  USNM). 
Each  year  a  few  roadkills  are  found  on  paved  roads  throughout  Ft. 
Belvoir,  particularly  near  creek  culverts.  This  is  Ft.  Belvoir's  largest  frog; 
most  adults  in  northern  Virginia  are  100-150  mm  SVL,  and  the  record 
length  of  the  species  is  203  mm  (Conant  and  Collins,  1991).  Few  adult 
bullfrogs  at  Ft.  Belvoir  have  spotted  backs,  instead  they  are  unicolor 
yellowish-green,  olive  or  brownish-green.  The  chest  and  belly  are  usually 
dark  spotted,  and  the  short  dorsolateral  folds  extend  only  to  or  around 
the  tympanum.  When  R.  catesbeiana  sits  it  is  decidedly  humpbacked. 

Adults  inhabit  large  ponds  or  swamp  margins  along  creeks,  but 
elsewhere  on  the  reservation  younger  bullfrogs  are  particularly  common 
at  roadside  ditches.  Usually  it  can  be  seen  sitting  along  small  cuts  in  the 
bank  in  shallow  water  from  where  the  males  call.  At  the  nearby  Mason 
Neck  Refuge,  a  pair  has  lived  in  an  abandoned,  partially  filled  well  in  the 
middle  of  the  woods  for  about  six  years. 

Males  begin  calling  in  late  April  or  May  at  Ft.  Belvoir  and  some 
can  be  heard,  particularly  on  rainy  days,  until  late  July.  The  eggs  are  laid 
in  a  surface  film,  which  in  the  two  groups  we  counted,  contained  8,511 
and  9,818  eggs.  The  eggs  hatch  in  5-10  days,  depending  on  water 
temperature,  and  the  tadpoles  do  not  transform  until  their  second 
season  in  northern  Virginia.  Final  transformation  usually  takes  place  in 
August  to  early  October.  The  young  frogs  have  dark-spotted  backs.  All 
individuals  caught  in  pitfall  traps  were  autumn  young. 
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The  young  are  prey  of  raccoons  and  adult  water  snakes  ( Nerodia 
sipedori),  and  adults  may  be  killed  by  raccoons  and  fish  crows  ( Corvus 
ossifragus). 

Ram  clamitans  clamitans,  the  green  frog,  is  the  third  most 
abundant  amphibian  caught  at  Ft.  Belvoir  (14.9%).  It  has  been  caught  at 
all  trapping  sites,  both  the  Jackson  Abbott  and  Accotink  Bay  refuges, 
and  along  the  banks  of  both  Accotink  and  Fohick  creeks.  Tobey  (1985) 
records  it  from  all  northern  Virginia  jurisdictions,  and  the  GMU  and 
USNM  collections  contain  specimens  from  over  25  sites  in  Fairfax 
County  alone. 

It  has  a  highly  variable  pattern,  but  usually  contains  small  dark 
mottling  on  a  greenish-brown  back.  The  venter  is  immaculate  white. 
Normal  SVL  is  55-80  mm.  A  pair  of  prominent  dorsolateral  folds 
usually  extending  along  the  back  almost  to  the  hips  easily  distinguish 
this  species  from  the  bullfrog. 

The  green  frog  is  very  abundant  almost  anywhere  near  shallow 
water,  especially  in  the  many  roadside  tire  ruts  at  Ft.  Belvoir.  It  also  lives 
in  its  various  brooks,  streams  and  marshes. 

At  Ft.  Belvoir,  and  elsewhere  in  northern  Virginia,  breeding  takes 
place  from  early  May  through  late  July.  The  1,312-3,200  eggs  (mean 
2,811,  n  =  10)  are  laid  in  a  surface  film.  Tadpoles  usually  transform  in 
one  year  into  dark-spotted  juveniles,  but  in  this  region  some  take  two 
years  to  transform  (Heyer,  1979).  Most  R.  clamitans  caught  in  the  late 
summer  and  fall  are  juveniles. 

We  have  no  predation  data  for  this  species  at  Ft.  Belvoir,  but 
Sekskienski  has  seen  a  Thamnophis  sauritus  eat  a  juvenile  at  nearby 
Huntley  Meadows  Park. 

Ram  palustris,  the  pickerel  frog  (SVL  44-75  mm),  is  another 
common  anuran  in  the  region  (Tobey,  1985).  At  Ft.  Belvoir  it  was  caught 
at  all  trapping  sites,  the  Jackson  Abbott  and  Accotink  Bay  refuges,  and 
along  the  banks  of  both  Accotink  and  Pohick  creeks.  This  frog  has  two 
rows  of  light  squarish-spots  down  its  back  between  the  two  dorsolateral 
folds.  The  undersides  of  the  thighs  are  yellow  to  orange  (Wright  and 
Wright,  1949;  Conan t  and  Collins,  1991). 

Ram  palustris  lives  in  a  variety  of  aquatic  to  just  moist  habitats  at 
Ft.  Belvoir,  including  bogs,  seeps,  and  grassy  meadows,  the  margins  of 
marshes  and  swamps,  and  the  banks  of  brooks  and  streams. 
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Breeding  begins  in  March  and  early  April  and  lasts  into  May  in 
northern  Virginia.  The  eggs  are  somewhat  yellowish  and  are  laid  in 
globular  masses  of  1,462-2,433  (mean,  2,1 10;  n  =  10).  The  tadpoles 
transform  from  June  to  August,  and  summer  and  fall  captures  in  pitfall 
traps  are  mostly  juveniles,  while  adults  predominate  in  spring 
collections.  The  tadpoles  are  fairly  easy  to  identify  by  their  finely  dark- 
speckled  sides. 

Ram  sylvatica,  the  wood  frog,  is  not  uncommon  at  upland  sites 
on  Ft.  Bel  voir,  but  it  is  seasonal  in  occurrence.  It  has  been  collected  or 
heard  at  sites  1,  3,  4,  7,  and  UA,  but  not  along  the  flood  plains  of  the 
lower  Accotink  and  Fohick  creeks.  Elsewhere  in  northern  Virginia  it  is 
only  known  from  Arlington  and  Fairfax  counties  (Tobey,  1985;  GMU, 
USNM).  Rana  sylvatica  can  be  distinguished  by  its  dark  mask,  a  patch  of 
brown  pigment  that  extends  posteriorly  from  die  eye  to  cover  the 
tympanum.  Another  dark  line  extends  forward  from  the  eye  along  the 
side  of  the  snout.  Body  color  varies  from  tan  to  reddish-brown  or  dark 
brown,  with  no  dorsal  markings  (Wright  and  Wright,  1949;  Conant  and 
Collins,  1991).  Two  prominent  dorsolateral  folds  are  present  Adults 
have  SVL  50-70  mm. 

The  wood  frog  is  the  most  terrestrial  ranid  in  northern  Virginia, 
preferring  mesic  woodlands  over  extremely  wet  areas.  It  is  also  the 
earliest  ranid  to  become  active  each  year,  with  a  few  males  calling  in  late 
January  during  warm,  wet  periods.  Breeding  in  the  region  may  begin  in 
earnest  during  late  February,  but  most  choruses  at  Ft.  Belvoir  and  at  the 
Mason  Neck  National  Wildlife  Refuge  are  heard  in  early  March  with 
breeding  continuing  sporadically  into  early  May.  The  eggs  are  laid  in 
globular  masses  in  temporary,  shallow  woodland  pools  formed  after 
rams  or  by  melting  snow.  Ernst  has  found  them  in  amplexus  in  the 
shallow  water  that  collected  on  top  of  an  ice  covered  pool  in  late 
February  following  a  heavy  rain.  After  mating,  the  adults  disperse  back 
into  the  woods,  where  they  hide  under  leaf  litter  or  logs. 

Twenty-two  clutches  contained  an  average  of  2,615  eggs  (2,248- 
3,091).  Metamorphosis  takes  about  50  days,  and  recently  transformed 
froglets  are  usually  found  May  and  June.  During  cool,  wet  years,  adults 
have  been  found  active  in  file  woods  as  late  as  18  June,  and 
Laemmerzahl  even  found  on  in  August  in  Fairfax  County,  but  most 
summer-caught  R.  sylvatica  are  young  of  the  year. 

The  only  record  of  predation  that  we  have  is  of  an  adult  female 
having  been  tom  open  by  a  raccoon,  but  surely  the  tadpoles  are  eaten  by 
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snakes  and  possibly  wood  turtles  ( Clemmys  insculpta)  and  the  spotted 
turtle  ( Clemmys  guttata). 

The  last  ranid  frog  occurring  at  Ft.  Belvoir  is  the  southern  leopard 
frog,  Rana  utricularia  utricularia.  It  has  only  been  collected  at  two  sites  at 
Ft.  Belvoir  along  Pohick  Creek  on  the  flood  plain  of  the  Potomac  River. 
However,  it  occurs  at  the  Mason  Neck  National  Wildlife  Refuge  to  the 
southeast,  and  at  Huntley  Meadows  Park  to  the  west  of  Ft.  Belvoir.  It  is 
a  greenish  frog  (SVL  50-105  mm)  with  2-3  oval  to  rounded,  white- 
bordered,  dark  spots  lying  in  transverse  rows  between  a  pair  of 
dorsolateral  folds.  The  tympanum  has  a  conspicuous  medial  light  spot, 
and  a  light  line  extends  along  the  upper  jaw  (Wright  and  Wright,  1949; 
Conant  and  Collins,  1991).  This  frog  is  most  often  confused  with  the 
pickerel  frog,  R.  palustris,  but  that  an u ran  is  never  green,  has  its  dark 
dorsal  spots  in  transverse  rows  of  only  two  spots,  and  yellow  pigment 
on  the  thighs. 

Rana  utricularia  is  rather  narrow  in  its  habitat  preference  in 
northern  Virginia,  usually  being  restricted  to  grassy  marsh  borders  or 
boggy  meadows.  It  may  enter  tidal  coastal  marshes  (Conant  and  Collins, 
1991),  and  this  may  explain  its  occurrence  along  Pohick  Creek  adjacent 
to  tidal  marshes.  It  is  seldom  found  far  from  permanent  water. 

We  have  no  reproductive  data  from  northern  Virginia,  but  have 
heard  males  calling  in  March  at  Huntley  Meadows  Park.  Lee  (1973) 
reported  a  breeding  season  lasting  from  late  February  (possibly 
beginning  in  early  February)  to  June  in  Maryland  for  frogs  of  the  "R. 
pipiens"  complex.  The  eggs  are  laid  in  masses  attached  to  submerged 
objects  (Wright  and  Wright,  1949),  and  the  tadpoles  transform  in  about 
three  months  (Martof  et  al.,  1980). 

Populations  of  this  frog  are  small  in  the  region,  and  seemed  to 
have  declined  in  number  in  the  1980s  following  several  very  hot,  dry 
summers.  Their  preferred  habitats  were  also  some  of  the  first  to  be 
drained  for  development  in  northern  Virginia.  It  is  possible  that  the 
leopard  frogs  on  the  southern  side  of  the  Potomac  River  are  hybrids 
between  R.  utricularia  and  the  northern  leopard  frog,  R.  pipiens,  as  some 
individuals  show  intermediate  characteristics. 

ORDER  URODELA  (Salamanders) 

Notophthalmus  viridescens  viridescens,  the  red-spotted  newt,  seems 
rare  at  Ft.  Belvoir.  The  only  record  is  of  a  terrestrial  larva  (red  eft) 
collected  at  upland  site  4.  Elsewhere  in  the  region  specimens  exist  only 
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for  Fairfax  County  (seven  sites,  GMU,  USNM),  but  it  is  seasonally 
common  at  the  Prince  William  Forest  Park,  Prince  William  County  (Ernst 
pers.  obs.). 

Adults  of  this  salamander  are  aquatic  and  lunged,  and  may 
reach  total  length  (TL)  of  14  cm  (Conant  and  Collins,  1991),  though 
most  adults  taken  at  other  localities  in  Fairfax  County  are  7-8  cm  long. 
The  adult  is  usually  olive-green  dorsally  with  small  black  spots  and 
larger  black-bordered  red  spots.  The  venter  is  cream  to  yellow  with 
numerous,  very  small,  black  spots.  Dorsal  skin  is  rough  to  the  touch. 
Males  have  larger  tail  fins  than  do  females,  and  enlarged  hind  legs  and 
feet  for  grasping  the  female  during  courtship. 

Breeding  in  northern  Virginia  is  in  March  and  April,  particularly 
late  March  and  the  first  week  of  April.  On  7  April  1988  an  estimated 
swarm  of  over  2,000  adult  newts  was  discovered  by  Ernst  and  his 
students  at  Burke  Lake  Park.  Masses  of  writhing  newts  were  seen  in  all 
the  rivulets  in  an  area  below  the  dam  on  South  Run.  Few  newts  had  been 
seen  prior  to  this  date,  and  by  10  April  they  were  again  relatively  rare. 
We  have  discovered  no  eggs,  but  6-10  are  laid  at  a  time  attached 
individually  to  vegetation  (Bishop,  1941).  The  eggs  hatch  3-5  weeks  later 
into  gilled  aquatic  larvae  which  have  been  observed  in  May  and  June  at 
Burke  Lake  Park.  The  aquatic  larvae  transform  into  lunged  terrestrial 
larvae  in  late  summer  or  early  fall.  This  50-70  mm  larva,  called  a  red  eft, 
is  bright  orangish-red  with  roughened  dorsal  skin,  numerous  fine  black 
dorsal  spots,  and  the  ever  present  red,  black-ringed,  dorsal  spots.  Those 
we  have  measured  ranged  from  38.8  to  66.9  mm  in  total  length.  The  red 
eft  migrates  from  the  waterbody  to  upland  moist  woods,  where  it  lives 
under  logs,  rocks,  or  leaf  litter  for  3-7  years  before  undergoing 
metamorphosis  into  an  adult  and  returning  to  water  to  live  out  the  rest 
of  its  life.  Red  efts  are  often  seen  walking  along  the  forest  floor  after 
spring  and  fall  rains,  and  have  been  found  at  numerous  sites  in 
Arlington,  Fairfax  and  Prince  William  counties.  Adults  prefer  shallow 
pools  or  slow-flowing  brooks.  We  have  no  predation  data  concerning  this 
species. 

Ambystoma  maculatum ,  the  spotted  salamander,  is  the  most 
common  large  (TL  to  20  cm)  lunged  salamander  in  northern  Virginia  (all 
jurisdictions,  Tobey,  1985).  During  March  A.  maculatum  can  be  found  in 
almost  all  woodlands  in  the  area,  and  at  Ft.  Belvoir  has  been  trapped  at 
sites  1-2,  4-5,  7,  9,  12,  UG,  CG,  UA,  and  CA,  and  hand-collected  along 
the  banks  of  both  Accotink  and  Pohick  creeks  and  at  the  Jackson  Abbott 
and  Accotink  Bay  refuges.  It  has  been  seen  as  late  as  19  June  under  logs 
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in  the  woods  adjacent  to  the  Jackson  Abbott  Refuge.  A  striking  animal, 
this  heavy-bodied  species  is  bluish-black  with  a  double  row  of  large 
dorsal  yellow  to  orange  spots. 

It  is  a  late  winter-early  spring  breeder  (late  February  and  March 
at  Ft.  Belvoir).  The  earliest  and  latest  breeding  dates  for  Fairfax  County 
are  27  February  and  17  April.  Adults  travel  at  night  to  shallow 
intermittent  woodland  pools.  There,  the  courting  couples  perform  an 
intricate  courtship  walk  during  which  the  male  deposits  spermatophores 
which  the  female  picks  up  with  her  cloacal  lips  (Ernst  pers.  obs.).  The 
female  then  may  lay  between  85  and  188  eggs  (mean  139  in  20  clutches) 
in  gelatinous  masses  attached  to  debris  in  the  water.  During  the  day,  the 
adults  may  hide  under  leaf  litter  or  other  debris  in  the  pool,  or  leave  it 
and  seek  shelter  under  nearby  logs.  As  many  as  a  dozen  may  be  found 
under  a  single  log  adjacent  to  a  woodland  pool.  At  Ft.  Belvoir 
spermatophores,  egg  masses,  and  larvae  are  also  commonly  found  in 
water  of  the  permanent  ruts  along  troop  training  roads.  The  eggs  hatch 
into  gilled  larvae  in  a  little  more  than  a  month,  that  transform  into  adults 
in  August  or  September.  Late  summer  and  fall  (August-October) 
captures  at  Ft.  Belvoir  and  Mason  Neck  have  only  been  of  recently 
transformed  young. 

In  early  April,  after  breeding  ends,  the  adults  disappear  into 
animal  burrows  in  mesic  woodlands,  and  very  few  are  seen  again  until 
the  next  March,  though  a  few  have  been  found  within  the  rotting 
pulpwood  of  downed  logs  as  late  as  August  (Laemmerzahl,  pers.  obs.). 

We  have  found  only  a  few  predated  adults.  One  appeared  to 
have  been  pecked  by  a  large  bird,  possibly  a  crow  ( Corvus ),  and  tracks 
around  several  other  remains  indicated  raccoons  ( Procyon  lotor)  were  the 
culprits.  Snakes  also  probably  take  a  few  adults.  Ernst  and 
Laemmerzahl  (1989)  reported  that  a  hognose  snake,  Heterodon 
platirhinos,  at  the  nearby  Mason  Neck  Wildlife  Refuge  regurgitated  a 
partially  digested  A.  maculatum,  Sekscienski  has  seen  a  juvenile  Nerodia 
sipedon  attack  a  recently  transformed  A.  maculatum. 

The  marbled  salamander,  Ambystoma  opacum,  is  very  secretive  in 
northern  Virginia.  This  creates  a  false  impression  that  it  is  rare,  but 
specimens  exist  from  11  localities  in  Fairfax  County  and  two  others  from 
Prince  William  County  in  the  GMU  and  USNM  collections.  Although 
searches  have  been  made  at  various  locations  on  Ft.  Belvoir  since  1985, 
only  two  have  been  captured  in  pitfall  traps  at  sites  4  and  CA.  Searches 
elsewhere  in  Fairfax  County  have  turned  up  one  at  the  Mason  Neck 
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National  Wildlife  Refuge  in  early  September  and  another  at  Huntley 
Meadows  Park  in  May.  A  large  breeding  population  has  been  found  near 
Nokesville,  Prince  William  County. 

In  appearance  this  salamander  is  similar  to  A.  maculatum,  but 
shorter  (TL  to  about  10  cm)  and  stockier,  with  silver,  white  or  gray 
bands  (often  broken)  across  its  black  back  instead  of  yellow  or  orange 
spots.  Males  have  silver  or  white  markings,  while  those  of  females  are 
more  gray. 

Ambystoma  opacum  is  a  fall  breeder  (October  into  early  November; 
Lee,  1973),  and  this  is  the  time  of  year  that  it  is  most  often  seen.  The 
eggs  (an  average  of  140  eggs  per  clutch  in  the  Washington  D.  C.  area)  are 
laid  singly  and  do  not  form  a  compact  mass  as  in  A.  maculatum.  Typical 
nests  are  scraped  out  cavities  in  dried  out  ponds  or  under  logs  beside 
woodland  pools  or  slow  flowing  brooks.  The  female  remains  at  the  nest 
until  fall  rains  wash  the  eggs  into  the  pool  from  under  the  logs  or  restore 
the  water  level  in  the  dried  pond  (Bishop,  1941).  The  gilled  larvae  hatch 
in  about  15  days  and  metamorphose  by  late  June  (Bishop,  1941).  The 
newly  transformed,  lunged  young  are  dark  brown  or  black  with  scattered 
light  flecks  (Conant  and  Collins,  1991). 

Fall  breeding  may  insure  that  the  larvae  of  A.  opacum  are  of 
sufficient  size  that  they  can  withstand  possible  predation  by  the  larger 
(possibly  more  aggressive)  larvae  of  A.  maculatum ,  which  may  breed  at 
the  same  site.  In  fact,  the  larvae  of  A.  opacum  often  feed  on  those  of  A. 
maculatum  and  other  small  spring  breeding  salamanders. 

After  the  eggs  have  been  hydrated,  adult  A.  opacum  usually 
disappear  underground  within  small  mammal  burrows.  They  move 
further  down  into  the  soil  as  conditions  become  drier  in  the  summer. 

Ambystoma  jeffersonianum,  Jefferson's  salamander,  has  been 
reported  from  Dead  Run  Swamp,  Fairfax  County  (Tobey,  1985;  USNM 
83433,  839067-07,  84275  collected  in  1931),  but  has  not  been  found 
recently.  This  long-toed,  essentially  gray,  salamander  (TL  to  21  cm; 
Conant  and  Collins,  1991)  may  breed  in  some  of  the  remote  woodland 
pools  at  Ft.  Belvoir,  and  such  sites  should  be  examined  for  it  in  March. 

Desmognathus  fuscus  fuscus,  the  northern  dusky  salamander,  has 
only  been  found  three  times  at  Ft.  Belvoir:  in  a  seepage  area  along 
Accotink  Creek  (GMU  2865-66),  in  a  drainage  rim  0.1  km  south  of 
Panther  Bridge  on  a  dirt  road  off  Backlick  Road  near  Davison  Airfield 
(GMU  3945-46),  and  again  in  a  small  tributary  of  Accotink  Creek  near 
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Panther  Bridge  on  Pickett  Road  (GMU  3939-40).  It  is  common  at  both 
sites.  Spring  and  fall  surveys  of  the  small  brooks  flowing  through  Ft. 
Belvoir  should  turn  up  more  individuals.  Other  specimens  in  the  GMU 
and  USNM  collections  are  from  Alexandria,  and  Arlington,  Fairfax  (over 
25  localities),  and  Prince  William  counties. 

This  is  the  only  member  of  the  genus  in  this  region  of  Virginia.  It 
is  a  dark  gray  salamander  with  a  light  diagonal  line  extending  backward 
and  downward  from  the  eye  to  the  comer  of  the  mouth,  a  keeled  tail, 
and  yellowish  to  bumt-orange  dorsal  blotches  (at  least  in  the  young). 
With  age  most  individuals  become  progressively  melanistic  until  almost 
totally  gray-black;  however,  the  venter  remains  plain  gray  in  the  middle 
and  speckled  with  white  along  the  sides.  Most  in  Fairfax  County  are  6-9 
cm  in  total  length;  the  record  length  is  14.1  cm  (Conant  and  Collins, 
1991).  Like  other  plethondontid  salamanders  it  lacks  lungs. 

This  species  is  always  associated  with  water,  living  most 
commonly  in  shallow,  rocky  brooks  or  seepage  areas  with  cover.  It 
seldom  migrates  farther  than  50  m  inland  from  water.  In  such  places  the 
populations  may  be  high  but  seasonal.  In  northern  Virginia  adults  are 
usually  found  from  April  to  early  June  and  both  adults  and  larvae  again 
in  September  and  October  when  its  habitat  is  most  wet.  Danstedt  (1979) 
estimated  the  size  of  a  population  inhabiting  a  stream  flowing  through 
Turkey  Run  Park,  Fairfax  County  using  the  Schumacher-Eschmeyer 
technique  as  485  (422-571)  individuals  with  a  density  of  0.64/m2.  Most 
juveniles  taken  by  him  were  found  in  the  fall. 

In  Fairfax  County  the  eggs  are  laid  in  late  May  or  early  June 
under  stones  beside  the  water.  The  only  nest  observed  by  Ernst  was  in  a 
small  cavity  under  a  flat  rock  along  a  brook  at  Burke  Lake  Park.  The 
female  was  still  with  the  16  eggs.  The  incubation  period  is  about  50-57 
days  (Bishop,  1941).  The  larvae  are  aquatic  and  gilled,  and  are 
apparently  washed  into  the  water  by  rains.  Newly  hatched  larvae  are 
more  brightly  marked  than  adults,  with  two  rows  of  yellowish-red, 
rounded,  dorsal  spots.  Transformation  may  occur  the  first  summer,  but 
Bishop  (1941)  reported  larval  overwintering  at  Rochester,  New  York. 

Twice  Ernst  has  found  D.  fuscus  in  the  stomachs  of  young 
Nerodia  sipedon,  and  once  in  the  stomach  of  a  Thamnophis  sirtalis. 

Eurycea  bislineata  bislineata ,  the  northern  two-lined  salamander, 
has  only  been  collected  at  Ft.  Belvoir  at  site  7  and  in  the  same  two 
seepages  along  Accotink  Creek  as  Desmognathus  fuscus  (GMU  2898, 
3947).  Holomuzki  (1980)  calculated  a  70.6%  resource  overlap  between 
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E.  bislineata  and  D.  fuscus ,  so  some  competition  may  occur  when  they 
occur  in  the  same  seep,  GMU  and  USNM  have  specimens  from  all 
northern  Virginia  jurisdictions  (over  30  localities  in  Fairfax  County). 

In  northern  Virginia  E.  bislineata  is  restricted  to  wet  microhabitats 
such  as  spring  seepages  and  shallow  woodland  brooks,  where  it  is  most 
often  found  hiding  under  rocks  or  other  partially  submerged  objects.  In 
wet  areas  it  may  be  common,  but,  like  other  salamanders  of  the  region, 
most  of  its  annual  activity  is  restricted  to  the  wet  seasons.  Most  are 
observed  from  March  to  early  June. 

Recognition  of  this  lungless  species  is  by  the  yellow  ground  color 
coupled  with  two  dark  brown  to  black  dorsolateral  stripes.  The  yellow 
back  is  often  speckled  with  small  irregular  black  flecks.  Total  length  is 
normally  6.0-8. 5  cm. 

Breeding  is  concentrated  in  late  March,  but  may  continue 
sporadically  until  mid-May  (Lee,  1973).  We  only  found  one  nest;  in  a 
cavity  under  a  partially  submerged  flat  rock  on  1  April  at  Burke  Lake 
Park.  This  nest  contained  22  partially  developed  eggs  with  gilled 
embryos.  We  have  also  found  spermatophores  believed  to  be  from  this 
species  scattered  on  submerged  leaf  litter  at  that  park  on  several 
occasions  in  late  March.  Additionally,  recently  hatched  gilled  larvae  were 
found  from  15  April  to  8  May,  and  almost  completely  transformed 
juveniles  from  27  July  through  August. 

A  dead  E.  bislineata  found  on  27  May  at  the  Mason  Neck  Wildlife 
Refuge  contained  a  water  strider. 

Ribbon  and  garter  snakes  ( Thamnophis )  have  on  several  occasions 
regurgitated  recently  swallowed  E.  bislineata. 

Two  other  species  of  Eurycea,  E.  guttolineata  (the  three-lined 
salamander)  and  E.  longicauda  longicauda  (the  longtail  salamander),  have 
been  collected  in  Fairfax  and  Prince  William  counties  (GMU,  USNM);  E. 
guttolineata  seems  the  more  common  in  the  region,  especially  along  South 
Rim  near  Burke  Lake  Park.  Klimkiewicz  (1972b)  recorded  E.  guttolineata 
from  the  Mason  Neck  area,  but  neither  species  has  been  collected  at  Ft. 
Bel  voir. 

Hemidactylium  scutatum ,  the  four- toed  salamander,  has  only  been 
caught  in  pitfall  traps  at  upland  sites  6-7  and  UG  during  the  early  fall 
and  winter.  It  is  common  at  site  7,  but  only  one  was  collected  at  sites  6 
and  UG.  From  1985-1990,  it  was  also  recorded  at  three  floodplain  sites 
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along  Accotink  Creek  and  at  another  along  Pohick  Creek.  In  the  region  it 
is  known  only  from  Fairfax  County,  where  it  is  locally  abundant. 

At  Ft.  Belvoir  H.  scutatum  is  confined  to  wet  woods  with 
abundant  spaghnum  moss,  the  typical  microhabitat  throughout  the 
range  (Bishop,  1941,  1947;  Martof  et  al.,  1980;  Conant  and  Collins, 
1991).  Much  time  is  also  spent  under  moist  leaf  litter  and  under  or 
within  rotting  logs.  Hemidactylium  scutatum  (TL  to  10  cm)  is 
distinguished  by  its  enamel  white  belly  with  scattered  black  spots,  four 
toes  on  each  hind  foot  (other  salamanders  at  Ft.  Belvoir  have  five  hind 
toes),  and  a  marked  constriction  at  the  base  of  the  tail. 

The  reproductive  season  in  northern  Virginia  lasts  from  March  to 
early  April,  but  fall  breeding  occurs  elsewhere  in  its  range  (Bishop,  1941). 
Eggs  found  at  Burke  Lake  Park,  which  has  a  large  population,  were  laid 
singly  within  tunnels  in  moss  patches  on  the  exposed  portions  of  logs 
tilting  from  the  bank  into  a  small  slow  flowing  stream.  On  numerous 
occasions  females  have  been  found  with  their  eggs,  and  presence  of  the 
female  probably  enhances  embryonic  survivorship.  Although  more  than 
one  female  may  deposit  her  eggs  in  the  same  tunnel,  brooding  of  a 
particular  clutch  is  always  accomplished  by  a  lone  female  (Harris  and 
Gill,  1980).  The  earliest  date  on  which  we  have  found  eggs  was  20 
March.  Twenty- two  clutches  averaged  42  eggs  (38-49).  The  eggs  hatch 
into  gilled  larvae  in  May  after  an  incubation  period  of  about  55  days. 
The  larvae  are  either  washed  out  of  the  moss  and  into  the  water  by  rains 
or  wriggle  free  and  drop  into  the  water  below  (Bishop,  1941;  Martof  et 
al.,  1980;  DeGraaf  and  Rudis,  1981).  The  larval  period  lasts  about  six 
weeks  and  the  young  transform  into  lungless  adults  in  June  or  early  July 
(Bishop,  1941). 

Adults  have  been  found  in  the  stomachs  of  Diadophis  punctatus, 
and  Storeria  dekayi  at  Burke  Lake  Park.  Hemidactylium  readily  casts  off 
its  tail  (tail  autotomy),  breaking  it  free  at  the  constricting  groove  at  the 
base  of  the  tail  when  seized  by  a  predator  or  roughly  handled  by  a 
human. 

Plethodon  cinereus ,  the  redback  salamander,  is  the  most  common 
vertebrate  at  Ft.  Belvoir,  comprising  37.8%  of  all  amphibian  captures.  It 
was  present  at  all  upland  collecting  sites,  all  sites  along  Accotink  Creek, 
at  the  two  driest  sites  along  Pohick  Creek,  and  at  the  Jackson  Abbott  and 
Accotink  Bay  refuges.  It  is  abundant  in  all  northern  Virginia  jurisdictions 
(Tobey,  1985);  the  GMU  and  USNM  collections  contain  specimens  from 
almost  40  sites  in  Fairfax  County. 
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Plethodon  cinereus  is  entirely  terrestrial  and  can  be  found  in  almost 
all  habitats  at  Ft.  Bel  voir  except  extensive  wetlands.  Most  time  is  spent 
under  or  within  rotting  logs  or  leaf  litter. 

It  was  the  most  abundant  animal  caught  during  both  pitfall 
trapping  and  hand  collecting.  This  same  rate  of  abundance  occurs  at 
Burke  Lake  Park,  Mason  Neck  National  Wildlife  Refuge,  E.  C  Lawrence 
Park,  and  on  the  campus  of  George  Mason  University.  Most  individuals 
are  caught  during  the  spring  when  they  frequently  occur  in  groups 
beneath  rocks  or  logs  (Jaeger,  1979),  or  possibly  travel  in  groups  making 
it  easy  for  large  numbers  to  be  caught  in  pitfall  traps  in  a  single  night. 
Cohabitation  ceases  as  summer  approaches  in  June  when  most 
individuals  become  subterranean.  Many  emerge  from  their  underground 
summer  retreats  again  with  the  advent  of  cool,  wet  fall  weather.  Spring 
caught  P.  cinereus  are  mostly  adults,  but  many  juveniles  are  included  in 
fall  collections. 

This  blackish  (TL  6-10  cm)  salamander  has  two  color  phases;  a 
morph  with  a  reddish-orange,  straight-bordered  dorsal  stripe,  and 
another  grayish  ’lead back"  form.  Both  morphs  have  a  pattern  of  mixed 
dark  gray  and  white  specks  on  the  venter  (the  ’’salt  and  pepper”  pattern 
of  Conant  and  Collins,  1991).  The  only  leadback  individuals  taken  at  Ft. 
Bel  voir  were  from  site  11.  In  comparison,  at  Burke  Lake  Park,  there  is  an 
approximately  equal  occurrence  of  the  two  color  phases,  possibly  with  a 
slightly  larger  number  of  the  leadback  form.  Mitchell  and  Woolcott 
(1985)  also  found  leadback  morphs  to  predominate  in  a  Virginia 
piedmont  population.  They  reported  that  redback  morphs  seem  to  prefer 
soils  with  a  higher  pH.  After  studying  a  mountain  population  in 
southwestern  Virginia  that  included  mostly  redback  individuals. 
High! on  (1959)  concluded  that  the  pattern  dichromatism  seen  in  P. 
cinereus  is  controlled  by  a  single  pair  of  alleles  with  that  for  light  dorsal 
striping  dominant  over  that  for  the  unicolored  leadback  phase,  but  this  is 
questionable  in  view  of  the  ratios  found  in  Fairfax  County  populations 
and  those  reported  by  Mitchell  and  Woolcott  (1985). 

Mating  takes  place  in  damp  places  on  land  during  April  and 
May,  and  females  have  been  found  guarding  clusters  of  6-10  eggs  (mean 
8.2,  n  =  31)  in  late  May  and  June  in  depressions  under  logs  at  both  Burke 
Lake  Park  and  the  Mason  Neck  Refuge.  Presence  of  the  female  promotes 
growth  and  utilization  of  yolk  material  as  well  as  survival  of  the 
embryos  (High ton  and  Savage,  1961).  Metamorphosis  occurs  within  in 
the  egg  before  hatching  and  the  lungless  young  that  emerge  are  small 
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replicates  of  adults.  Transformation  occurs  in  late  August  and  early 
September  with  hatching  shortly  thereafter  in  Fairfax  County. 

Many  adults  are  pecked  and  killed  each  spring  by  migrant  robins 
(Turdus)  and  other  woodland  thrushes  (Catharus,  Hylocichla),  but  seldom 
eaten.  Apparently  they  taste  bad  to  the  birds.  However,  snakes  of  the 
genera  Diadophis,  Virginia ,  and  Thamnophis  prey  on  them  in  northern 
Virginia,  as  evidenced  by  regurgitated  remains  of  the  salamander. 

Plethodon  cylindraceus,  the  white-spotted  slimy  salamander,  has 
been  trapped  at  upland  sites  6-7,  9,  11,  UG,  CG,  UA,  and  CA,  and  has 
also  been  hand  collected  on  the  Potomac  River  flood  plain  at  two  sites 
each  along  Accotink  and  Pohick  creeks,  the  Accotink  Bay  Wildlife 
Refuge,  and  in  upland  woods  in  transect  T-ll  at  Ft.  Bel  voir.  It  is  not 
particularly  common  on  the  flood  plain,  but  occurs  in  substantial 
numbers  in  upland  habitats  at  Ft.  Bel  voir.  Elsewhere  in  northern  Virginia 
this  salamander  has  been  recorded  from  Arlington,  Fairfax  and  Prince 
William  counties  (Tobey,  1985,  as  P.  glutinosus;  GMU,  USNM).  Preferred 
habitat  is  moist  woodland  with  abundant  leaf  litter  and  downed  trees, 
and  it  is  very  common  in  moist  ravines.  Most  activity  is  nocturnal,  and 
P.  cylindraceus  hides  during  the  day  under  or  within  a  log,  under  a  stone 
or  leaf  litter,  or  within  an  underground  burrow.  In  the  dry,  hot  summer  it 
retreats  underground.  On  several  occasions  individuals  have  escaped 
capture  when  discovered  under  objects  by  quickly  crawling  into  adjacent 
burrows. 

Plethodon  cylindraceus  is  lungless  like  its  relative  P.  cinereus.  It  is 
usually  larger  (TL  to  20.6  cm),  and  black  with  scattered  white  flecks  over 
the  sides  of  the  head,  trunk,  and  tail,  as  well  as  a  few  on  the  back.  The 
throat  is  pale,  as  is  the  venter.  When  handled,  mucous  glands  in  the  skin 
of  P.  cylindraceus  secrete  a  sticky,  whitish  fluid.  This  slime  is  very 
difficult  to  remove  from  the  hands,  and  probably  has  a  poor  flavor  to 
retard  predators. 

We  know  little  of  its  breeding  habits  in  northern  Virginia.  Lee 
(1973)  reported  it  breeds  from  late  May  to  late  June  in  Maryland,  and 
Bishop  (1941)  thought  they  breed  in  the  spring  in  New  York;  but  Martof 
et  al.  (1980)  reported  a  late  summer  or  fall  ovipository  period  for  the 
Carolinas  and  Virginia.  Martof  et  al.  (1980)  also  noted  that  those  in  the 
Appalachian  Mountains  may  reproduce  biennially.  We  have  found  only 
one  nest  in  Fairfax  County  at  Hemlock  Overlook  Park  on  6  May.  The 
female  was  guarding  12  eggs  in  a  partially  exposed  burrow  under  a 
rock.  Metamorphosis  occurs  within  the  egg,  as  in  P.  cinereus,  and 
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hatching  probably  takes  place  in  late  summer  or  early  fall,  as  juveniles 
are  commonly  found  then. 

A  garter  snake,  Thamnophis  sirtalis ,  regurgitated  a  partially 
digested  white-spotted  slimy  salamander. 

Pseudotriton  ruber  ruber ,  the  northern  red  salamander,  has  been 
collected  at  almost  20  localities  in  Fairfax  County  (GMU,  USNM; 
Klmtkiewicz,  1972b)  and  in  Arlington  (USNM)  and  Prince  William 
counties  (Tobey,  1985).  At  Ft.  Belvoir  it  is  known  only  from  a  shallow, 
clear,  permanent  woodland  brook  flowing  parallel  to  Keene  Road 
adjacent  to  the  security  fence  (GMU  3955).  It  is  most  commonly  found 
m  shallow,  clear,  permanent  brooks  or  springs,  usually  in  meadows,  but 
sometimes  in  woodlands;  however,  one  found  in  September  by  Ernst's 
students  during  a  field  trip  to  Burke  Lake  Park  was  under  a  log  about 
100  m  up  a  wooded  slope  from  the  nearest  water.  Pseudotriton  ruber  is 
pink  to  reddish-orange  with  numerous,  irregularly-shaped,  often 
clumped,  black  spots,  and  a  plain  pinkish  venter.  The  iris  of  the  eye  is 
yellowish,  and  the  TL  may  reach  18  cm. 

We  have  recorded  no  life  history  data  for  this  species  in  northern 
Virginia,  but  elsewhere  in  its  range  50-80  eggs  are  laid  in  September 
(Bishop,  1941;  Pfingsten  and  Downs,  1989),  so  courtship  and  mating 
must  occur  during  the  summer.  The  eggs  hatch  into  gilled  larvae  in 
December  (Bishop,  1941). 

Pseudotriton  montanus  montanus ,  the  eastern  mud  salamander,  is 
known  from  Arlington,  Fairfax  and  Prince  William  counties  (USNM; 
Tobey,  1985),  although  we  have  never  collected  it  in  the  region.  It  prefers 
more  sluggish,  muddy  or  soft-bottomed  portions  of  brooks  or  springs 
than  does  P.  ruber,  although  the  two  are  sometimes  found  together  (as  at 
Mi  Vernon,  USNM).  Both  salamanders  are  similarly-colored,  but  P. 
montanus  has  less,  more  scattered  (rarely  clumped),  rounded,  black 
spots,  and  a  brown  iris.  Courtship  apparently  occurs  in  the  fall  with  the 
eggs  being  laid  in  November- February  (Pfingsten  and  Downs,  1989). 


REPTILES 

ORDER  TESTUDINES  (Turtles) 

Chelydra  serpentina ,  the  common  snapping  turtle,  is  the  largest 
freshwater  turtle  in  northern  Virginia,  reaching  a  maximum  carapace 
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length  of  49.4  cm  (Conant  and  Collins,  1991),  with  large  local 
individuals  weighing  as  much  as  11.3  kg  (25  lbs;  Ernst,  pers.  obs.).  The 
snapper  may  also  be  the  most  numerous  turtle  in  the  region.  It  is 
certainly  ubiquitous  m  the  waterbodies  of  the  area,  occurring  in  all 
jurisdictions  (Tobey,  1985;  Ernst,  pers.  obs.),  and  inhabits  bogs,  marshes 
(both  freshwater  and  tidal),  swamps,  ponds,  deep  impoundments, 
streams,  and  bays  of  the  Potomac  River.  At  Ft.  Belvoir  we  have  caught 
them  in  Ac: cot  ink,  Pohick  and  Dogue  creeks,  and  Accotink  Bay;  it  is 
common  at  the  Jackson  Abbott  Wetland  Refuge. 

Chelydm  serpentina  can  be  easily  identified  by  its  brown  to  olive  or 
black  carapace  with  low  medial  keel  composed  of  knobs  situated  well 
behind  the  centers  of  the  scutes  (juveniles  also  have  a  pair  of  lateral  keels 
that  become  worn  smooth  with  age),  and  strongly  serrated  posterior  rim. 
The  small,  hingeless,  yellow,  cross-shaped  plastron  is  unique  among 
turtles  of  the  region.  Snappers  also  have  large  heads  with  strong,  slightly 
hooked  upper  jaws,  and  long  saw-toothed  tails.  Hatchlings  are  shaped 
essentially  like  the  adults,  but  are  darker  in  color  with  some  white 
mottling  on  the  skin  and  shell 

Regional  snapping  turtles  are  active  from  about  mid- April  to  late 
October.  The  winter  is  spent  in  muskrat  or  beaver  bank  burrows  or 
lodges,  or  buried  in  the  soft  bottom  of  some  waterway.  Daily  activity  is 
almost  exclusively  diurnal,  despite  the  inference  by  Ernst  and  Barbour 
(1972)  that  this  species  is  quite  active  at  night  Most  activity  is  aquatic, 
though  they  may  emerge  to  bask  along  the  shore,  and  females  may  make 
extensive  overland  trips  during  the  nesting  season.  The  latter  results  in 
many  being  killed  on  the  highways  of  the  area  in  late  spring. 

One  clutch  of  spherical  eggs,  resembling  ping-pong  balls  with  a 
diameter  of  23-33  mm,  is  laid  in  late  May  or  June.  Nesting  dates  in 
Fairfax  County  range  from  17  May  to  29  June  (Gotte,  1988;  Ernst,  pers. 
obs.).  During  dry,  hot  springs,  oviposition  may  be  delayed  until  after  a 
good  soaking  rain.  The  nest  is  easily  recognized  by  the  large  area 
disturbed  during  its  excavation.  The  number  of  eggs  typically  laid  per 
dutch  in  Fairfax  County  varies  from  12  to  34  (mean,  22.8;  21  dutches), 
but  one  large  road-killed  female  contained  44  eggs.  Incubation  normally 
takes  about  60-75  days.  Sekscienski  found  a  recent  hatchling  with  an 
umbilicus  on  1  August,  but  most  young  emerge  in  mid-  to  late  August 
or  September.  A  few  may  overwinter  in  the  nest,  as  hatchling-sized  C. 
serpentina  have  also  been  found  in  late  April  and  May.  Hatchlings  have 
26-31  mm  carapaces  and  weigh  5-6  g.  The  predation  rate  on  snapping 
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turtle  nests  is  extremely  high,  with  raccoons  ( Procyon  lotor)  the  most 
destructive  predator  (Gotte,  1988). 

Sternotherus  odoratus ,  the  stinkpot  or  common  musk  turtle,  is  a 
common,  but  seldom  seen,  resident  of  northern  Virginia's  waterways.  In 
our  experience,  it  inhabits  all  of  the  drainages  of  the  region,  and 
specimens  from  all  counties  reside  in  the  GMU  and  USNM  collections. 
At  Ft.  Bel  voir  it  has  been  hand  collected  in  the  tidal  marshes  of  Gunston 
Cove,  and  trapped  in  both  Aceotink  and  Fohick  creeks.  It  is 
predominately  nocturnal  with  some  morning  and  evening  activity  (Ernst, 
1986).  The  stinkpot  is  typically  a  shallow  stream  dweller,  but  it  also 
inhabits  adjacent  marshes  and  impoundments. 

Most  adults  have  7-11  cm  carapaces,  but  occasionally  females 
may  grow  larger  (to  13.7  cm,  Conant  and  Collins,  1991).  The  elongated, 
gray-brown  to  black,  medially  keeled  carapace  is  deep,  and  has  scutes 
that  seldom  overlap.  Juveniles  and  subadults  may  have  two  additional 
lateral  keels  present,  and  a  carapace  pattern  of  scattered  dark  spots  or 
radiating  streaks.  The  plastron  is  short  with  an  poorly  developed  hinge 
between  the  pectoral  and  abdominal  scutes.  Males  have  conspicuous 
amounts  of  skin  exposed  along  the  plastron  seams.  The  skin  is  gray  to 
black,  and  the  sides  of  the  head  and  neck  bear  a  pair  of  yellow  or  white 
stripes  beginning  on  the  snout  and  running  backward,  passing  above  and 
below  the  eye.  Barbels  are  present  on  both  the  chin  and  throat. 

Sternotherus  odoratus  is  active  from  April  to  November  in  Fairfax 
County,  once  water  temperatures  rise  and  stay  above  15  C.  Hibernation 
is  aquatic.  Mating  may  take  place  in  either  spring  or  fall  (Ernst,  1986), 
but  the  nesting  season  is  usually  restricted  to  June.  The  nests  are  dug  in 
the  early  evening,  and  five  nests  examined  at  the  Mason  Neck  Refuge 
contained  an  average  of  3.4  (2-4),  elongated  (24-30  x  14-16  mm)  eggs. 
Elsewhere  incubation  takes  75-82  days  (Ernst,  1986);  the  young  emerge 
in  late  August  or  September.  A  female  may  lay  more  than  one  clutch  of 
eggs  per  year.  Hatchlings  are  rough,  tri-keeled,  and  black  with  18.5-22.8 
mm  carapaces.  Most  nests  are  predated,  probably  by  raccoons. 
Unfortunately  we  have  gathered  no  oilier  life  history  data  from  this 
region. 


The  stinkpot  gets  its  name  from  the  malodorous  musk  it  secretes 
from  glands  on  either  side  of  its  bridge  when  disturbed.  It  is  also  quite 
pugnacious,  and  freely  bits  when  handled. 

Kinosternon  subrubrum ,  the  eastern  mud  turtle,  is  a  small  species 
(to  12.4  cm  carapace  length,  Conant  and  Collins,  1991;  but  northern 
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Virginia  adults  are  usually  much  smaller)  with  an  oval,  smooth,  keelless 
(in  adults),  often  depressed  carapace  with  a  smooth  posterior  rim.  The 
carapace,  when  viewed  from  above  or  the  side,  appears  to  drop  off 
abruptly  to  the  rear,  and  is  patternless,  varying  from  yellowish-brown  to 
olive  or  black.  The  unpattemed  yellow  or  brown  adult  plastron  has  a 
single  gular  scute,  two  transverse  movable  hinges,  and  a  longer  forelobe 
than  hmdlobe.  The  brown  head  may  be  mottled  with  yellow  or  gray;  the 
jaws  are  often  speckled  or  barred.  Males  have  very  long,  thick,  spine- 
tipped  tails;  those  of  females  are  much  shorter. 

The  mud  turtle  is  a  common  resident  of  the  region,  but  because 
of  its  secretive  habits  is  unfamiliar  to  most  persons.  Specimens  from  all 
three  counties  and  Alexandria  reside  in  the  GMU  and  USNM  collections. 
It  prefers  slow  flowing  waterways  which  are  shallow  with  soft  bottoms, 
such  as  ditches,  sloughs,  wet  meadows,  ponds,  marshes,  and  streams. 
At  Ft.  Bel  voir  it  occurs  in  all  three  major  creeks  and  Accotink  Bay,  and  is 
particularly  common  at  both  the  Jackson  Abbott  and  Accotink  Bay 
refuges. 

Kinosternon  subrubrum  is  interesting  because,  for  an  aquatic 
species,  it  spends  relatively  little  of  the  year  in  the  water.  Often  it  is  only 
aquatic  during  the  winter,  early  spring  and  late  fall,  and  spends  the  rest 
of  the  year  wandering  on  land,  buried  under  woodland  leaf  Utter,  or 
within  a  rotting  log.  Some  even  overwinter  on  land,  emerging  the  next 
spring  to  return  to  the  water  to  mate.  Ernst  and  Laemmerzahl  have 
found  this  turtle  digging  out  of  its  terrestrial  hibemaculum  as  late  as  27 
April  at  the  Mason  Neck  National  Wildlife  Refuge.  Belfit  found  one  on 
24  August  in  a  terrestrial  form  near  the  old  gravel  pits  in  Accotink  Bay 
Wildlife  Refuge,  Ft.  Belvoir.  It  had  a  large  leech  ( Placobdella )  attached  to  a 
hind  leg,  so  it  had  probably  just  left  the  water.  When  on  land  in  dry  air 
the  mud  turtle  faces  the  problem  of  desiccation.  It  solves  this  by 
burrowing  into  rotting  wood  or  under  moist  leaf  litter,  and  possibly  its 
ability  to  completely  close  the  plastron  also  helps  prevent  moisture  loss. 
Most  daily  activity  seems  to  occur  in  the  early  morning,  but  we  have  also 
found  active  individuals  in  the  late  afternoon  and  early  evening. 

Mating  occurs  in  the  spring,  with  nesting  from  29  May  to  22  June 
in  Fairfax  County  (Gotte,  1988),  Kinosternon  subrubrum  is  much  more 
selective  in  its  choice  of  a  nest  site  than  are  the  other  turtles  of  the  area. 
Most  females  lay  their  eggs  in  rotting  wood  substrates  in  shaded  areas, 
such  as  sawdust  piles  and  within  rotting  logs  or  stumps  (Gotte,  1988). 
As  many  as  three  clutches  may  be  oviposited  each  year  (Ernst  and 
Barbour,  1989b).  Six  nests  in  Fairfax  and  Prince  William  counties 
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contained  2-4  eggs  (mean,  3.0).  The  eggs  were  elliptical  (22.6-28.0  mm  x 
13.0-16.1  mm)  with  pinkish-white,  brittle  shells.  The  predation  rate  is 
extremely  high,  and  only  a  few  eggs  survive  to  hatch  each  year  (Gotte, 
1988).  Hatchlings  first  appear  in  late  August  and  September  after  an 
incubation  period  of  at  least  65  days.  They  are  black  with  20-27  mm, 
three-keeled  carapaces,  reddish  pigment  on  the  plastron,  and,  often,  two 
light  stripes  on  the  side  of  the  head  and  neck.  Young  mud  turtles  are 
seldom  seen,  however,  apparently  preferring  to  hide  under  leaf  litter  and 
debris  as  they  make  the  long  migration  from  the  nest  to  the  water. 

Terrapene  Carolina ,  the  eastern  box  turtle,  is  the  common  terrestrial 
turtle  of  the  region,  and  is  familiar  to  most  persons.  In  inhabits  open 
mesic  woodlands,  but  also  occurs  in  pastures,  marshy  meadows  and 
along  marsh  borders.  It  is  known  from  Arlington,  Fairfax  and  Prince 
William  counties,  and  Alexandria  (Tobey,  1985;  GMU,  USNM).  Plentiful 
at  Ft.  Belvoir,  it  has  been  collected  at  sites  1,  2,  6,  8,  11-13,  17,  UG,  CG, 
UA,  and  CA,  along  the  banks  of  both  Accotink  and  Pohick  creeks,  and  at 
the  Jackson  Abbott  Wetland  Refuge,  and  individuals  are  often  seen  or 
are  killed  on  the  various  roads  transversing  the  base. 

Terrapene  Carolina  is  easily  identified.  It  has  a  keeled,  high  domed, 
elongated  carapace,  which  can  grow  to  19.8  cm  (Con ant  and  Collins, 
1991),  but  adults  from  northern  Virginia  usually  have  carapaces  less 
than  15  cm  long.  The  carapace  is  rounded  dorsally  and  not  serrated 
posteriorly;  a  prominent  medial  keel  is  usually  present  on  vertebral 
scutes  2-4.  It  is  brown,  normally  with  an  extremely  variable  pattern  of 
yellow  or  orange  irregular  blotches,  spots,  or  dashes  on  each  scute  (good 
camouflage  in  a  woodland  habitat).  The  plastron  is  often  as  large  or 
larger  than  the  carapace,  with  a  single  transverse  movable  hinge  between 
the  pectoral  and  abdominal  scutes  which  divides  the  plastron  into  two 
lobes.  It  is  yellowish  to  brown,  and  usually  patternless.  The  head  has  a 
hooked  beak,  and  often  a  variable  pattern  of  light  marks.  Males  have 
concave  plastrons,  thick  tails,  and  short,  stocky,  curved  claws  on  the 
hind  feet/  Females  have  flat  plastrons,  short  tails,  and  longer,  thinner, 
less  curved  claws  on  the  hind  feet.  Although  it  has  often  been  said  that 
male  T.  Carolina  have  red  eyes  and  females  brown  eyes,  this  is  not  true  in 
northern  Virginia,  as  many  females  have  reddish  irises. 

Ernst  and  his  students  have  been  studying  T.  Carolina  at  the 
Mason  Neck  National  Wildlife  Refuge  since  1980.  Box  turtles  there  are 
active  from  7  April  to  30  November,  but  active  individuals  have  been 
observed  elsewhere  in  Fairfax  County  in  all  months.  Warm  spells  in 
winter  often  bring  them  out  of  their  underground  retreats  to  bask,  and. 
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unfortunately,  many  of  those  that  do  emerge  become  numbed  when  air 
temperatures  quickly  drop  and  die  from  exposure.  In  late  July  and 
August  most  of  the  population  estivates  in  forms  scraped  out  beneath 
leaf  litter,  under  or  within  logs,  or  in  the  mud  substrate  of  a  nearby 
marsh.  Box  turtles  seek  water  after  summer  rains,  when  they  are 
particularly  active,  and  can  often  be  seen  drinking  or  soaking  in  puddles 
and  roadway  ruts. 

Mating  has  been  observed  at  Mason  Neck  and  Ft  Bel  voir  as  early 
as  22  April  through  the  summer  to  30  September,  and  females  may 
mate  several  times  a  year  with  different  males  (Ernst,  pers.  obs.).  Fresh 
nests  have  been  found  from  27  May  through  June.  Hot,  dry  weather  in 
May  and  June  has  delayed  the  nesting  season  as  long  as  2-3  weeks  at 
Mason  Neck.  The  eggs  are  laid  in  flask-shaped  nests,  often  in  open  areas 
along  the  edges  of  fields,  on  lawns,  or  along  the  sides  of  roads;  the 
predation  rate  on  these  exposed  nests  is  often  100%.  The  primary 
predator  is  die  raccoon  ( Procyon  lot  or),  but  foxes  (Urocyon 
cinereoargenteus,  Vulpes)  and  the  striped  skunk  Mephitis )  take  their  share. 
Fortunately,  many  other  females  nest  in  the  woods,  and  the  predation 
rate  on  these,  often  concealed  nests,  is  much  lower.  A  typical  northern 
Virginia  clutch  contains  3-7  eggs  (mean,  4.6;  16  nests),  and  possibly  a 
female  may  lay  more  than  one  clutch  per  year.  The  eggs  are  elliptical  (24- 
34  x  19-22  mm)  with  white,  leathery  shells.  Incubation  takes  about  75 
days,  and  the  young  usually  emerge  in  late  August  or  September. 
Possibly  some  hatchlings  overwinter  in  the  nest,  as  young  box  turtles 
with  unhealed  umbilical  scars  have  occasionally  been  found  in  May  in 
Fairfax  County.  The  hatchling  has  a  flat,  brownish-gray  carapace  (30-33 
mm)  with  a  prominent  medial  keel  and  a  yellow  spot  on  each  large 
scute.  Its  plastron  has  an  extensive  dark  blotch  and  a  nonfunctional 
hinge. 


The  box  turtle  is  usually  inoffensive  when  disturbed,  preferring  to 
pull  into  its  shell  and  close  its  plastron,  but  individual  temperaments 
vary  and  some  may  never  retreat  into  their  shells  while  others  may  bite  or 
void  bladder  water  on  a  handler. 

Terrapme  Carolina  may  be  very  populous  in  protected  woodlands 
(over  600  are  present  in  a  relatively  small  area  at  Mason  Neck);  however, 
the  species  is  declining  in  northern  Virginia,  due  primarily  to  the  rapid 
development  of  forested  areas  and  increased  traffic  on  once  rural  roads. 

Clemmys  guttata ,  the  spotted  turtle,  has  a  small  (to  12.7  cm; 
Con  ant  and  Collins,  1991),  bluish-black  carapace  that  bears  a  pattern  of 
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small  yellow  spots,  no  medial  keel,  and  no  posterior  serrations.  Its 
hingeless  plastron  is  yellow  with  large  black  blotches.  A  broken  yellow 
stripe  is  present  on  the  side  of  the  head  near  the  tympanum,  and  another 
may  extend  backward  from  the  orbit;  the  black  crown  Is  often  adorned 
with  small  yellow  spots.  The  typical  habitat  is  a  shallow  marsh,  but  it 
also  lives  in  bogs  and  shallow  streams.  Most  populations  in  northern 
Virginia  are  small,  but  protected  marshes,  such  as  at  Huntley  Meadows 
Park,  Alexandria,  may  support  many  individuals.  Specimens  are  only 
known  from  Alexandria  and  Fairfax  County  (GMU,  USNM),  but  C 
guttata  probably  also  occurs  in  Prince  William  County.  At  Ft  Belvoir  the 
spotted  turtle  has  been  collected  in  marshy  areas  adjacent  to  both 
Accotmk  and  Pohick  creeks,  and  in  both  the  Jackson  Abbott  and 
Accotink  Bay  refuges.  One  was  killed  crossing  Kingman  Road  by  the 
Abbott  Refuge. 

The  spotted  turtle  has  the  shortest  annual  activity  period  of  any 
turtle  in  the  region,  beginning  in  late  February  and  ending  in  June. 
Apparently  preferring  to  avoid  the  heat  of  summer,  it  estivates  in 
muskrat  burrows  and  in  the  soft  bottom  of  some  waterway  (the  same 
places  that  it  uses  for  hibemacula;  Ernst,  1976).  It  is  diurnal,  foraging  in 
the  morning  and  late  afternoon,  and  basking  when  full  Mating  occurs  in 
the  water  in  the  spring,  and  the  females  usually  lay  2-4  elongated  (31-34 
x  15-17  mm)  eggs  on  a  morning  in  June.  Some  hatchlings  appear  in  the 
late  summer  or  fall,  but  others  overwinter  in  the  nest  and  do  not  emerge 
until  tiie  next  April  or  May.  Hatchlings  have  28-30  mm  carapaces,  and 
may  not  be  spotted. 

Clemmys  insculpta ,  the  wood  turtle,  reaches  the  southern  limits  of 
its  range  in  northern  Virginia.  It  is  an  officially  listed  threatened  species 
in  Virginia,  the  only  species  of  amphibian  or  reptile  so  considered  in  this 
region.  In  the  past  20  years  the  habitat  of  C.  insculpta  has  rapidly 
disappeared  from  northern  Virginia,  due  primarily  to  development,  until 
today  about  33%  of  the  known  populations  have  been  eradicated  (Ernst 
and  McBreen,  1991).  Formerly  it  was  reported  from  both  Arlington  and 
Fairfax  counties  (Tobey,  1985),  but  today  probably  no  longer  exists  in 
Arlington,  and  several  sites  in  Fairfax  County  have  been  developed  since 
1975  (Ernst,  pers.  obs.),  and  Ernst  and  McBreen  (1991)  reported  an 
apparent  increase  in  road  fatalities  in  the  region.  Kelso  (1992)  also 
considered  the  wood  turtle  a  declining  species  in  Fairfax  County.  Due  to 
its  fragile  survivorship  status  in  Virginia,  all  known  populations  of 
Clemmys  insculpta  in  northern  Virginia  should  be  fully  protected. 
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Although  the  species  is  known  upstream  from  Huntley  Meadows 
Parkin  Alexandria,  only  one  adult  male  wood  turtle  has  been  found  at 
Ft.  Belvoir  at  the  Jackson  Abbott  Wetland  Refuge  on  28  May  1988  by 
Belfit.  It  had  algae  growing  on  the  posterior  portion  of  its  carapace, 
possibly  indicating  a  period  of  recent  inactivity.  There  are  several  other 
unconfirmed  reports  of  C.  insculpta  on  the  base  (Jackson  M.  Abbott,  pers. 
comm.),  but  it  is  unclear  if  a  viable  population  exists.  In  Fairfax  County, 
Clemmys  insculpta  is  found  primarily  in  mesic  deciduous  woodlands  in 
and  near  clear  brooks,  but  more  northern  populations  also  occupy 
woodland  bogs  and  marshy  fields  (Ernst  and  Barbour,  1972).  The  brooks 
are  used  as  hibernacula,  mating  areas,  and  highways  for  dispersal. 

The  wood  turtle  has  a  maximum  carapace  length  of  23.4  cm 
(Conant  and  Collins,  1991);  adult  males  are  larger  than  females.  Its 
brown  carapace  is  rough  as  each  scute  supports  an  irregular  pyramid 
formed  by  a  series  of  concentric  growth-ridges  and  grooves.  A  medial 
keel  is  present,  and  the  posterior  carapacial  rim  is  strongly  serrated.  The 
head  is  often  black,  and  orange  or  red  pigment  is  present  on  the  neck  and 
forelegs  of  males  (those  of  females  are  pale  yellow).  The  plastron  lacks  a 
hinge,  and  is  yellow  with  a  dark  blotch  on  each  scute. 

The  wood  turtle  is  most  active  from  April  to  November,  but  in 
northern  Virginia  some  aquatic  movements  occur  in  December  and 
January  (Ernst  and  McBreen,  1991).  After  the  mating  period,  which  lasts 
through  the  spring  and  summer,  both  sexes  wander  extensively  on  land, 
sometimes  far  from  water.  It  is  second  only  to  the  box  turtle,  Terrapene 
Carolina ,  in  the  amount  of  terrestrial  activity.  More  matings  occur  toward 
the  fall  than  in  the  spring,  and  most  activity  is  diurnal.  The  nesting 
season  extends  from  late  May  through  June,  but  most  nests  are  dug 
during  June  evenings.  The  largest  Fairfax  County  clutch  contained  12 
eggs  (Ernst  and  McBreen,  1991),  although  additional  eggs  may  be  laid 
by  more  northern  females  (Ernst  and  Barbour,  1972).  The  eggs  are 
elliptical  in  shape,  and  have  smooth,  thin,  white  shells;  those  from 
Fairfax  County  average  39.5  x  24.4  mm  in  size  (Ernst  and  McBreen, 
1991).  Natural  incubation  may  take  70-80  days,  and  the  young  usually 
hatch  in  August  or  September. 

A  third  species  of  Clemmys ,  the  bog  turtle  C.  muhlenbergii,  was 
formerly  thought  to  occur  in  Fairfax  County,  but  Mitchell  (1989)  showed 
this  record  to  be  erroneous. 

Chrysemys  picta,  the  painted  turtle,  is  the  most  common  basking 
turtle  seen  in  northern  Virginia.  Like  the  more  secretive  snapping  turtle. 


page  30 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  33  Number  1 


March  1997 


Chelydra  serpentina ,  it  occurs  in  all  jurisdictions  (Tobey,  1985;  GMU, 
USNM),  and  it  may  rival  the  latter  species  in  total  numbers  of 
individuals  in  the  region.  At  Ft.  Belvoir  it  has  been  collected  in  all  major 
streams  and  Accotink  Bay,  and  is  common  at  both  the  Jackson  Abbott 
and  Accotink  Bay  refuges.  Most  often  C.  picta  is  found  in  the  slow 
flowing,  shallow  waters  of  ponds,  impoundments,  and  marshes,  but 
large  populations  also  occur  in  the  local  creeks  and  in  the  various  bays  of 
the  Potomac  River. 

The  painted  turtle  derives  its  name  from  the  red  and  yellow 
mar  longs  on  its  oval  shell,  head  and  limbs.  Its  olive  to  black  carapace 
lacks  a  keel,  has  a  smooth  posterior  rim,  and  is  patterned  with  yellow  or 
red  borders  along  the  scute  seams  and  red  bars  or  crescents  on  the 
marginals.  A  narrow  red  or  yellow  medial  stripe  (often  interrupted)  may 
also  be  present.  Northern  Virginia  C.  picta  have  carapace  lengths  to  15.5 
cm.  The  hingeless,  yellow  plastron  may  be  immaculate  or  bear  a  reddish- 
brown  to  black  blotch  of  varying  size.  The  skin  is  black  to  olive;  the  neck, 
legs  and  tail  are  striped  with  red  and  yellow.  The  head  is  striped  with 
yellow;  a  stripe  extends  posteriorly  from  below  the  eye,  and  a  large 
dorsolateral  spot  and  a  streak  lie  on  each  side  of  the  head  behind  the  eye. 
The  upper  jaw  bears  a  tooth-like  cusp  on  each  side  of  a  medial  notch. 
Males  have  elongated  foreclaws,  and  long  thick  tails;  females  lack  long 
foreclaws  and  have  shorter,  thinner  tails. 

The  painted  turtles  of  the  region  intergrade  in  characters  between 
two  subspecies,  the  eastern  painted  turtle,  C.  p.  picta ,  and  the  midland 
painted  turtle,  C.  p.  marginal  a.  The  former  has  the  seams  separating  the 
vertebral  scutes  and  those  separating  the  pleural  scutes  aligned,  or 
nearly  so,  and  a  plain  yellow  plastron,  while  the  latter  has  these  seams 
disaligned  and  a  dark  plastral  blotch  (Ernst  and  Barbour,  1989b). 

Active  C.  picta  have  been  seen  in  Fairfax  County  in  all  months  of 
the  year,  but  primarily  from  April  through  October.  Winter  activity  is 
usually  in  the  form  of  basking  on  warm,  sunny  days.  During  cold  winter 
weather  the  turtle  retreats  into  the  soft  bottom  of  its  waterway  or  within 
mammal  burrows  or  lodges.  Spring  to  autumn  activity  is  diurnal,  except 
for  some  nesting  females  which  may  complete  the  process  after  dark. 
Although  primarily  carnivorous  as  juveniles,  C.  picta  becomes  more 
omnivorous  with  age,  and  adults  consume  vascular  plants  and  algae 
(Ernst  and  Barbour,  1972).  A  water  temperature  of  15°  C  is  needed  to 
initiate  feeding  in  the  spring  (Ernst,  1972). 
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Mating  occurs  in  the  spring  or  fall,  and  courtship  involves 
stroking  the  female's  face  with  the  male's  elongated  foreclaws  (Ernst, 
1971).  Two  to  three  clutches  (Ernst  and  Barbour,  1989b)  of  4-11  eggs 
(mean  5.1,  15  clutches)  are  laid  in  a  year  in  northern  Virginia.  It  is  not 
known  if  all  females  nest  every  year.  The  white,  elliptical  eggs  are  28-35 
mm  long  and  weigh  6-8  g  with  smooth,  slightly  pitted  shells.  The  nesting 
season  extends  from  late  May  into  July;  earliest  and  latest  dates  of  fresh 
nests  in  Fairfax  County  are  27  May  and  4  July  (Ernst,  pers.  obs.).  Nests 
are  dug  at  sites  with  long  daily  exposures  to  direct  sunlight  (Gotte, 
1988).  Natural  incubation  takes  60-75  days,  and  the  earliest  hatchlings 
appear  in  mid- August.  Emergence  continues  through  the  fall,  but  many 
northern  Virginia  hatchlings  remain  overwinter  in  the  nest,  leaving  it  next 
April  or  May.  Hatchlings  usually  have  25-29  mm  carapaces. 

Although  most  nests  are  predated,  usually  by  raccoons  (Gotte, 
1988),  adults  are  relatively  safe  from  predators.  Leading  threats  for 
survival  of  the  painted  turtle  in  northern  Virginia  are  the  same  ones  faced 
by  all  of  our  amphibians  and  reptiles  —  developmental  habitat  loss, 
water  pollution,  and  increased  automobile  traffic. 

Trachemys  scripta,  the  slider  turtle,  is  an  introduced  species; 
apparently  established  through  released  or  escaped  pets.  Tobey  (1985) 
did  not  record  the  species  from  the  region,  but  specimens  exist  in  the 
GMU  collection  from  Alexandria  (3922)  and  Fairfax  County  (2625-2630, 
2880-2881,  2913),  and  Ernst  has  seen  the  species  in  both  Bull  Run  and 
Occuquon  creeks  in  Prince  William  County.  Large  populations  are 
present  at  Burke  Lake  Park  and  in  the  Great  Marsh  at  the  Mason  Neck 
National  Wildlife  Refuge.  At  Ft.  Bel  voir  it  is  present  in  both  Accotink  and 
Fohick  creeks,  and  in  Accotink  Bay.  Normal  habitats  in  the  region 
include  streams,  bays  of  the  Potomac  River,  marshes,  and 
impoundments. 

The  slider  may  reach  28.9  cm  in  carapace  length  (Conant  and 
Collins,  1991).  The  carapace  is  oval,  keeled,  and  posteriorly  serrate.  It  is 
olive  to  brown  with  yellow  stripes  on  each  pleural  scute,  and  a  yellow 
bar  on  each  marginal.  The  plastron  is  yellow  with  dark  blotches  or  ocelli, 
the  head  has  a  yellow  or  orangish-red  postorbital  stripe,  and  the  limbs 
and  neck  bear  yellow  stripes.  Males  have  flatter  shells  than  females  and 
elongated  foreclaws. 

Two  subspecies  of  T.  scripta  have  been  introduced  into  the  area, 
and  these  are  interbreeding  to  produce  intermediate  offspring:  T.  s. 
scripta ,  the  yellow-bellied  slider,  has  a  conspicuous  yellow  postorbital 
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blotch  that  bends  downward  and  sometimes  joins  a  neck  stripe,  and  a 
yellow  plastron  with  ocelli  or  dark  blotches  only  on  the  anterior  scutes;  T. 
s.  elegans,  the  red-eared  slider,  has  an  orangish  to  red  postorbital  stripe 
extending  directly  backward  from  the  orbit,  and  a  dark  ocellus  or  blotch 
on  each  plastral  scute.  The  normal  range  of  T.  s.  scripta  extends 
northward  from  northern  Florida  to  southeastern  Virginia,  while  T.  s. 
elegans  is  native  to  the  Midwest,  ranging  from  Illinois  to  the  Gulf  of 
Mexico  (Conan t  and  Collins,  1991).  Both  subspecies  were  popular  in  the 
pet  trade  during  the  1950s  and  1960s. 

We  have  little  natural  history  data  for  northern  Virginia,  but 
nesting  females  have  been  found  from  24  May  to  10  July  at  the  Mason 
Neck  Refuge,  and  hatchlings  appear  in  late  August  and  September. 
Elsewhere  courtship  occurs  in  the  spring  and  fall,  and  involves  stroking 
the  female's  face  with  the  male's  elongated  foreclaws.  (Ernst  and 
Barbour,  1972,  1989b).  At  least  two  clutches  may  be  laid  a  season,  but  it 
is  not  known  if  all  females  oviposit  each  year  (Frazer  et  al.,  1990).  Five 
clutches  from  Fairfax  County  contained  8-14  eggs  (mean  11.8). 
Hatchlings  have  30-33  mm  carapaces.  Most  nests  at  the  Mason  Neck 
National  Wildlife  Refuge  are  predated  by  raccoons. 

Pseudemys  rubriventris,  the  redbellied  turtle,  is  the  native  deep 
river  turtle  of  northern  Virginia.  Although  only  reported  from  Arlington 
and  Fairfax  counties  by  Tobey  (1985),  P.  rubriventris  can  often  be  seen 
basking  on  rocks  or  logs  along  the  Potomac  River,  and  it  occurs  in  this 
waterway  and  its  larger  tributaries  from  the  Loudoun-Fairfax  County 
line  downstream  to  the  Prince  William-Staff ord  County  line.  It  has  also 
been  introduced  into  some  impoundments,  such  as  Burke  Lake,  in 
Fairfax  County,  and  a  large  population  inhabits  the  Occuquan  Reservoir 
in  Prince  William  County  (Ernst,  pers.  obs.).  At  Ft.  Bel  voir  the  redbellied 
turtle  is  often  encountered  in  Pohick  Creek,  but  it  also  forages  in 
Accotink  Creek  and  Gunston  Cove  (USNM  288167),  and  is  a  common 
resident  of  the  Jackson  Abbott  Wildlife  Refuge  on  Dogue  Creek.  The 
floodplains  of  all  three  creeks  are  probably  also  used  as  nesting  sites. 
Besides  inhabiting  the  low  gradient  stretches  of  the  Potomac  River,  it 
enters  the  fringing  tidal  marshes,  floodplain  pools  and  oxbows.  Such 
areas  have  soft  bottoms,  available  basking  sites,  and  abundant  aquatic 
vascular  plants.  Adult  P.  rubriventris  feed  almost  exclusively  on  aquatic 
vegetation,  although  juveniles  consume  some  animal  (mostly 
invertebrate)  prey  (Ernst  and  Barbour,  1989b). 

The  high  domed  adult  females  may  reach  a  carapace  length  of  40 
cm  (Ernst  and  Barbour,  1972),  but  the  flatter  males  are  shorter;  most 
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adults  from  the  region  are  25-35  cm  long.  The  dark  brown  to  black 
carapace  is  medially  keeled,  serrated  posteriorly,  has  reddish  marks  on 
the  upper  marginal  scutes  and  a  wide  red  or  yellow  central  mark 
(usually  forked  at  both  its  upper  and  lower  ends)  on  the  second  pleural 
scute,  and  a  reddish  plastron  with  a  dark  central  mark  that  spreads 
outward  along  the  seams  in  juveniles.  With  age  the  light  pigment  on  the 
carapace  fades  and  it  becomes  totally  dark;  the  medial  plastron  mark 
also  fades.  The  olive-colored  head  bears  numerous  white  to  yellow 
stripes. 


We  have  few  life  history  data  from  northern  Virginia.  Seasonally 
P.  ruhriventris  is  active  from  late  March  or  April  to  November,  and 
appears  to  be  entirely  diurnal.  The  nesting  season  in  Fairfax  County  lasts 
from  25  May  to  4  July,  but  most  nest  are  dug  on  June  mornings.  Typical 
nests  are  slightly  flask-shaped,  10  cm  deep,  12  cm  wide  at  the  bottom, 
and  7-8  cm  wide  at  the  entrance.  Eight  clutches  examined  at  the  Mason 
Neck  National  Wildlife  Refuge  averaged  9.75  eggs  (8-12);  22  eggs 
averaged  32.8  x  24.1  mm  in  dimensions.  Development  takes  about  70 
days,  and  most  of  the  25-30  mm  hatchlings  emerge  in  late  August  or 
September,  but  some  overwinter  in  the  nest  and  emerge  the  next  April  or 
May. 


The  two  records  of  the  eastern  river  cooter,  Pseudemys  concinna, 
from  the  region  reported  by  Tobey  (1985)  are  based  on  one  captured  in 
southeastern  Fairfax  County  (not  examined),  and  a  female  examined 
and  released  by  Ernst  and  his  vertebrate  zoology  students  near  Seneca, 
Maryland  in  the  mid-1970s.  Since  no  others  have  been  caught,  and  no 
obvious  population  exists,  any  individual  found  in  the  future  will 
probably  be  a  released  or  escaped  captive. 


ORDER  SQUAMATA,  SUBORDER  LACERTILIA  (Lizards) 

Eumeces  fasciatus,  the  five-lined  skink,  is  the  most  common  lizard 
in  northern  Virginia,  but  at  Ft.  Belvoir  it  is  second  in  abundance  (25.9% 
of  all  reptiles  caught)  to  the  fence  lizard,  Sceloporus  undulatus.  There  are 
Fairfax  County  specimens  from  over  20  localities,  and  others  from  five 
sites  in  Prince  William  County  in  the  GMU  and  USNM  collections.  At  Ft. 
Belvoir  it  has  been  collected  at  sites  1-5,  7-10,  12-13,  UG,  CG,  UA,  and 
CA,  at  the  Accotink  Bay  Wildlife  Refuge,  and  in  the  woods  along  both 
Accotink  and  Pohick  creeks  near  Gunston  Cove.  A  large  population 
occurs  at  the  Mason  Neck  National  Wildlife  Refuge.  Prime  habitat  is  a 
mesic  woodland  with  numerous  dead  trees  and  downed  logs. 
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The  five-lined  skink  grows  to  21.5  cm  (Conant  and  Collins,  1991), 
but  most  regional  adults  reach  only  12-15  cm  in  total  length.  It  begins 
life  with  five  white  or  yellow  stripes  on  a  black  dorsum,  and  has  a  blue 
tail.  With  age  the  light  dorsal  stripes  and  the  blue  tail  pigment  fade  and 
may  be  totally  lost;  old  males  are  just  brownish-gray  in  appearance.  On 
the  underside  of  the  tail  is  a  medial  row  of  large  scales  flanked  by 
smaller  scales.  All  body  scales  are  smooth.  Eumeces  fasciatus  can  be  told 
from  the  larger  E.  laticeps  by  the  presence  of  only  four  upper  labial  scales 
(five  in  E.  laticeps)  and  two  postlabial  scales  (none  in  E.  laticeps). 

In  Fairfax  County,  E.  fasciatus  is  active  from  early  April  to  early 
November.  It  is  strictly  diurnal,  and  fond  of  basking  in  the  morning.  We 
have  found  them  hibernating  under  the  bark  of  dead  trees  and  fallen 
logs,  under  rocks,  and  in  a  sawdust  pile.  Mating  occurs  in  the  spring. 
Much  male  territoriality  takes  place  then,  and  chases  are  frequent.  The 
female  lays  her  eggs  in  late  May  or  June,  and  often  remains  coiled 
around  or  near  them  during  incubation.  Eight  Fairfax  County  clutches 
averaged  7.25  eggs  (5-13);  the  58  eggs  averaged  12  x  8  mm.  Most  of  the 
clutches  (5)  were  deposited  in  a  sawdust  pile  at  Mason  Neck ,  but  one 
was  under  a  broad  rock  and  two  others  were  beneath  loose  bark  on  logs. 
Young  of  the  year  made  up  most  of  those  caught  in  August  and 
September.  We  have  recorded  no  predation  data  concerning  this  species. 

Eumeces  laticeps,  the  broad-headed  skink,  is  the  largest  lizard  in 
northern  Virginia.  It  may  grow  to  over  30  cm  in  total  length  (Conant  and 
Collins,  1991),  but  most  adults  are  18.5-25.0  cm;  in  fact,  if  a  skink  is 
over  20  cm  it  is  almost  certainly  E.  laticeps.  The  young  resemble  the  five- 
lined  skink,  Eumeces  fasciatus,  in  having  five  (sometimes  seven) 
longitudinal  white  or  yellow  stripes,  tan  or  grayish  heads,  blue  tails,  and 
the  middle  row  of  ventral  tail  scales  larger  than  those  on  either  side. 
Eumeces  laticeps  differs,  however,  in  having  five  labial  scales  in  front  of  the 
subocular  scale,  and  no  enlarged  postlabial  scales.  With  age  adult 
broad-headed  skinks  loose  the  stripes  and  blue  pigment  on  the  tail. 
Females  become  olive-gray,  while  the  larger  males  develop  enlarged  jaws 
and  brick-red  heads.  In  some  males  the  reddish-orange  pigment  may 
even  extend  onto  their  olive-gray  bodies.  Divergence  in  body  length  and 
head  size  is  coincident  with  the  attainment  of  sexual  maturity  (Vitt  and 
Cooper,  1985),  and  the  reddish  head  is  seasonal  during  the  breeding 
period. 


Tobey  (1985)  reported  this  species  from  Fairfax  and  Prince 
William  counties,  and  the  USNM  has  specimens  from  both  the  Mason 
Neck  National  Wildlife  Refuge,  Fairfax  County  (167607)  and  Manassas, 
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Prince  William  County  (34518,  38341),  but  we  have  only  seen  it  in 
Fairfax  County.  At  Ft.  Belvoir  it  has  been  taken  at  sites  3,  4  and  UG,  and 
on  Johnson  Road  in  the  Thompkins  Basin  near  the  old  pier.  It  probably 
occurs  at  other  trap  sites,  but  its  large  size  allows  it  to  escape  from 
pitfall  buckets.  It  has  also  been  seen  along  the  banks  of  both  Accotink 
and  Pohick  creeks.  Elsewhere  in  Fairfax  County  Eumeces  laticeps  is 
common  at  the  Mason  Neck  National  Wildlife  Refuge  and  in  the  vicinity 
of  Great  Falls.  It  is  quite  arboreal,  and  immediately  climbs  a  tree  when 
disturbed.  Typical  habitats  in  the  region  include  either  mesic  deciduous 
or  mixed  woodlands. 

We  have  observed  this  lizard  from  25  April  to  21  October,  but 
have  gathered  few  data  concerning  its  life  history.  It  is  diurnal  and  fond 
of  basking.  Males  are  territorial  during  the  breeding  season,  and  often 
chase  each  other  about.  Mating  occurs  in  the  spring;  a  copulating  pair 
was  found  on  7  June.  Six  to  15  eggs  are  laid  under  peeling  bark  or  in  tree 
cavities  during  June  or  July,  with  the  eggs  usually  hatching  by  September 
(Martof  et  aL,  1980).  Females  may  remain  with  the  clutch  as  it  incubates. 
The  hatchlings  are  about  70  mm  long.  Insects,  centipedes,  isopods,  and 
spiders  are  eaten.  Males  usually  consume  larger  prey  than  the  females 
(Vitt  and  Cooper,  1985). 

We  have  observed  no  predation  on  E.  laticeps ,  but  one  was  killed 
on  Johnson  Road  at  Ft.  Belvoir  and  some  individuals  are  bob- tailed, 
possibly  the  result  of  a  predator  attack. 

Sdncella  lateralis ,  the  ground  skink,  is  a  common  lizard  of  the 
region,  but  it  is  more  often  heard  rustling  in  the  leaf  litter  than  seen.  We 
have  observed  active  individuals  from  24  April  to  7  October.  Tobey 
(1985)  recorded  it  from  Arlington  and  Fairfax  counties,  and  we  have 
caught  it  at  several  sites  in  Fairfax  County,  including  sites  4.  6.  8.  13, 
UA  and  CA  at  Ft.  Belvoir. 

The  ground  skink  is  easy  to  identify  once  you  determine  it  is  not 
the  two-lined  salamander,  Eurycea  bislineata ,  which  it  resembles.  The  two 
can  be  separated  by  the  scaly  skin,  ear  hole  and  lidded  eyes  of  the  lizard. 
Sdncella  is  small,  most  adults  are  85-100  cm  long,  although  the  species 
may  grow  to  over  130  cm  (Conant  and  Collins,  1991).  Its  scales  are  shiny 
and  smooth.  Ground  color  is  brown  with  a  dark  dorsolateral  stripe 
extending  from  the  eye  onto  the  tail  on  each  side,  and  a  somewhat 
mottled  pattern  of  gray  and  black  beneath  these  stripes.  The  venter  is 
lighter  in  color,  and  the  lower  eyelid  is  partly  transparent 
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Scincella  may  be  quite  numerous  in  mesic  deciduous  woods, 
particularly  in  disturbed  areas,  but  it  also  inhabits  pine  woods.  To  avoid 
desiccation  the  ground  skink  often  enters  rotting  logs  or  stumps.  It  is 
diurnal  and  most  active  during  warm,  humid  weather,  particularly  in 
the  late  morning  or  afternoon;  its  annual  activity  period  in  Fairfax 
County  extends  from  late  April  to  at  least  14  October.  We  have  no  data 
concerning  overwintering. 

No  reproductive  data  has  been  recorded  from  the  region,  but 
elsewhere  breeding  is  in  the  spring  and  the  female  lays  1-7  ,  elliptical,  9 
mm  eggs  in  late  spring  (Brooks,  1967;  Martof  et  al.,  1980).  Hatchling 
Scincella ,  40-45  mm  long,  appear  in  late  summer  and  early  fall.  The 
smallest  individual  we  have  measured  from  Fairfax  County  was  41.7 
mm;  it  was  caught  on  2  September. 

One  individual  examined  at  the  Mason  Neck  Refuge  contained  a 
centipede. 

Sceloporus  undulatus  hyacinthinus,  the  northern  fence  lizard,  is 
localized  in  northern  Virginia,  but  common  where  it  occurs;  however,  it 
was  the  most  frequently  caught  (34.4%)  reptile  at  Ft.  Bel  voir.  The  fence 
lizard  is  represented  by  specimens  in  the  GMU  and  USNM  collections 
from  over  25  localities  in  Fairfax,  Prince  William  and  Arlington  counties, 
and  Tobey  (1985)  records  it  from  all  regional  jurisdictions.  At  Ft.  Belvoir 
almost  150  fence  lizards  were  collected  at  sites  1-4,  9-10,  UG,  CG,  UA, 
and  CA,  and  along  Pohick  Creek  upstream  from  Gunston  Cove. 
Sceloporus  is  more  restricted  in  its  habitat  than  the  two  species  of  Eumeces, 
preferring  drier,  often  open,  upland  pine  or  mixed  woods  with  many  old 
fence  posts,  rocks,  stumps,  or  dead  trees  that  can  be  used  for  basking  or 
display  sites.  It  is  quite  arboreal,  often  climbing  trees  to  escape,  and  its 
occurrence  at  Ft.  Belvoir  corresponds  to  areas  with  abundant  chestnut 
oak,  Quercus  prinus. 

The  fence  lizard  is  easily  distinguished  from  the  other  lizards  of 
the  region,  as  it  is  the  only  species  that  does  not  have  smooth  body 
scales.  The  skin  is  gray  to  brown  with  keeled,  pointed  scales.  A  series  of 
dark,  wavy,  sometimes  white-bordered,  bands  cross  the  back  of  females. 
Males  have  patches  of  metallic  green  or  blue  pigment  along  the  sides  of 
the  belly,  and  blue  pigment  on  the  throat.  The  claws  on  the  rather  long 
hind  feet  are  well  developed.  Most  adults  are  10-18  cm  long. 

Sceloporus  undulatus  is  active  from  April  to  October  in  Fairfax 
County.  Spring  captures  at  Ft.  Belvoir  are  exclusively  of  adults.  During 
the  spring  the  males  are  territorial,  and  can  be  seen  bobbing  their  heads. 
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displaying  their  ventral  color  patches,  or  chasing  each  other  about. 
Mating  presumably  occurs  then,  and  the  females  usually  lay  6-10  eggs 
(Martoff  et  aL,  1980)  under  the  bark  of  trees,  in  sawdust  piles,  or  in  the 
rotting  wood  of  stumps  or  logs.  Hatchlings  (25-35  mm)  appear  in 
September,  and  make  up  the  greatest  proportion  of  autumn  captures.  A 
female  (GMLJ  3768)  found  dead  on  19  May  near  Site  1  at  Ft.  Belvoir 
contained  nine  shelled  eggs.  Two  other  clutches  found  in  Fairfax  County 
contained  five  and  six  eggs,  respectively. 


ORDER  SQUAMATA,  SUBORDER  SERPENTES  (Snakes) 

Carphophis  amoenus ,  the  eastern  worm  snake,  is  probably  the  most 
common  serpent  in  the  region.  It  was  taken  in  pitfall  traps  at  sites  1,  5-6, 
8,  12,  16-17,  UG,  CG,  UA,  and  CA,  and  hand  collected  at  one  site  on  the 
bank  of  Accotink  Creek  and  two  along  Pohick  Creek  and  at  both  the 
Accotink  Bay  and  Jackson  Abbott  refuges.  It  was  the  third  most 
numerous  reptile  caught  at  Ft  Belvoir  (18.9%).  Tobey  (1985)  recorded  it 
from  all  counties  in  northern  Virginia,  and  the  GMU  and  USNM 
collections  contain  specimens  from  over  30  sites  in  Fairfax  County  alone. 
Carphophis  is  secretive  and  nocturnal,  and  most  often  found  by  turning 
over  rocks  and  logs.  Typical  habitat  is  a  moist  deciduous  woods  with 
much  ground  debris.  In  such  a  habitat  at  Mason  Neck  National  Wildlife 
Refuge  it  may  occur  in  densities  of  over  200  per  hectare  (Ernst,  pers. 
obs.).  Most  seasonal  activity  is  from  April  to  June.  Hot  months  and  the 
winter  are  usually  spent  underground  or  within  rotting  logs,  but  a  few 
emerge  in  the  fall. 

The  worm  snake  is  small  (usually  10-30  cm),  shiny,  smooth- 
scaled  (13  rows  at  midbody),  with  a  plain  brown  dorsum  and  an 
unpatterned  pinkish  venter.  Juveniles  are  darker  brown  with  reddish 
venters.  The  head  is  small,  rounded,  and  barely  set  off  from  the  body;  a 
small  spine  is  present  at  the  tip  of  the  tail 

Mating  probably  takes  place  m  the  fall  with  the  female 
apparently  storing  the  sperm  overwinter  until  ovulation  the  next  spring 
(Ernst  and  Barbour,  1989a;  although  we  have  most  often  found  the  sexes 
together  in  the  spring).  Developing  eggs  can  be  seen  through  the 
translucent  female  venter  in  late  May  and  early  June,  and  in  the  latter 
month  1-8  eggs  are  laid  in  the  morning  in  depressions  under  rocks,  in 
rotting  logs  or  stumps  and  old  sawdust  piles,  or,  probably,  within 
animal  burrows.  Fourteen  northern  Virginia  dutches  averaged  four  eggs 
(2-6). 
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The  only  food  we  recorded  has  been  earthworms.  Carphophis  is 
probably  eaten  by  almost  every  other  snake  larger  than  itself,  worm- 
eating  birds,  and  most  carnivorous  mammals  in  the  region.  One  was 
found  in  a  road-killed  copperhead,  Agkistrodon  contortrix,  another  in  a 
kingsnake,  Lampropeltis  getula. 

Diadophis  punctatus  edwardsi,  the  northern  ringneck  snake,  is  a 
common  woodland  inhabitant  of  northern  Virginia,  and  we  have  seen  it 
in  all  counties.  At  Ft.  Belvoir  it  has  been  collected  at  sites  8-9,  11,  UG, 
CG,  UA,  and  CA,  and  at  one  site  each  on  the  banks  of  Accotink  and 
Pohick  creeks  near  Gunston  Cove.  This  small  snake  has  a  maximum 
length  of  70.6  cm  (Ernst  and  Barbour,  1989a;  Conant  and  Collins,  1991), 
but  adults  from  northern  Virginia  are  usually  only  25-40  cm  long. 
Diadophis  is  easily  recognized  by  its  yellow  neck  band,  plain  greenish- 
gray  back,  yellow  venter  with  a  row  of  black  spots  along  its  length,  and 
14-17  rows  of  smooth  scales  at  midbody.  Typical  habitat  is  a  moist 
deciduous  woods,  where  the  snake  hides  under  logs  or  rocks.  It  is 
nocturnally  active  from  April  to  June,  but  usually  estivates  underground 
or  within  logs  during  July  and  August,  and  becomes  active  again  in 
September  to  early  November  on  warm  nights.  In  October  and  November 
D.  punctatus  commonly  enters  buildings,  apparently  seeking  a  cozy 
hibemaculum,  but  winter  is  usually  spent  in  the  same  place  as  summer 
estivation.  Those  we  have  dissected  contained  earthworms  and 
salamanders  ( Plethodon  cinereus).  Reproductive  activity  takes  place  in  the 
spring,  in  June  the  female  lays  2-10  eggs  (two  clutches  from  Fairfax 
County  contained  six  and  nine  eggs,  respectively)  under  rocks  or  in 
rotting  sawdust  piles,  logs  or  stumps.  Hatchlings  make  their  appearance 
in  late  August  or  September,  and  are  85-115  mm  long.  Our  only 
predation  data  are  of  a  bird-killed  adult,  one  disgorged  by  a  black  racer. 
Coluber  constrictor ,  one  eaten  by  a  kingsnake,  Lampropeltis  getula ,  and 
another  eaten  in  a  pitfall  trap  by  a  short- tailed  shrew,  Blarina  brevicauda. 

Heterodon  platirhinos,  the  eastern  hognose  snake,  has  only  been 
found  at  Ft.  Belvoir  near  collection  sites  1,  7  and  CG,  at  the  Accotink  Bay 
Wildlife  Refuge,  and  near  the  mouth  of  Pohick  Creek,  but  it  is  known 
from  all  northern  Virginia  counties  (Tobey,  1985).  The  hognose  is  an  easy 
snake  to  identify.  It  is  thick-bodied,  usually  70-90  cm  long,  with  a 
slightly  upturned  snout,  and  the  underside  of  the  tail  lighter  in  color  than 
the  rest  of  the  venter.  A  dark  V-shaped  mark,  with  the  apex  on  the 
parietal  scales  lies  behind  the  eyes,  and  a  dark  transverse  bar  between  the 
orbits  turns  downward  behind  the  eyes  to  the  comer  of  the  mouth.  In  this 
region  individuals  are  patterned  with  dark  dorsal  blotches  on  a 
yellowish-brown  ground  color.  Elsewhere  entirely  olive  or  black  H. 
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platirhinos  may  occur  in  populations  (Ernst  and  Barbour,  1989a).  The 
keeled  scales  lie  in  25  rows  at  midbody. 

The  hognose  seems  restricted  to  areas  with  sandy  or  sandy- loam 
soils,  and  is  most  often  encountered  along  the  edge  of  woodlands  or  on 
roads  passing  through  such  habitats.  Although  we  have  taken  this  snake 
from  under  logs  in  the  woods,  it  is  usually  found  on  open  ground. 
Heterodon  platirhinos  is  most  active  from  April  to  early  November,  but 
particularly  in  May,  June,  and  July.  Activity  is  diurnal,  and,  although 
Platt  (1969)  reported  it  active  almost  strictly  in  the  morning,  we  have 
collected  it  throughout  the  day,  usually  in  the  late  afternoon  during  the 
spring. 

Heterodon  platirhinos  is  a  secretive  snake  that  spends  much  time 
burrowed  into  loose  soil.  It  sleeps  in  this  way,  and  probably  also 
estivates  and  hibernates  individually  in  such  a  position. 

The  hognose  is  famous  for  its  peculiar  defensive  behavior.  When 
disturbed  it  inflates  its  body,  spreads  its  neck,  and  hisses  loudly;  some 
may  even  strike  with  closed  mouth.  If  this  bluffing  act  does  not  deter  the 
disturber,  Heterodon  then  contorts  its  body,  thrashes  about,  vomits  up 
food,  and  finally  rolls  over  on  its  back  and  plays  dead  with  its  tongue 
extended  and  blood  seeping  from  the  mouth.  At  this  time,  if  placed 
rightside  up  it  will  immediately  turn  upside  down  again,  apparently 
"dead”  snakes  always  lay  on  their  backs. 

Mating  takes  place  in  the  spring,  and  females  lay  approximately 
a  dozen  eggs  in  late  May  and  June.  Hatching  occurs  in  August  and 
September.  The  neonates  are  170-250  mm  long  and  more  brightly 
patterned  than  the  adults. 

In  northern  Virginia  Heterodon  is  almost  exclusively  a  toad  eater 
(Bufo  americanus,  B.  woodhousei  fowled),  but  Ernst  and  Laemmerzahl 
(1989)  found  one  at  the  Mason  Neck  Refuge  that  disgorged  a  partially 
digested  spotted  salamander,  Ambystoma  macula  turn. 

We  have  no  predation  data  on  this  species,  but  some  are  killed  by 
automobiles  each  year. 

Coluber  constrictor ,  the  northern  black  racer.  Adults  are  long  (to 
185  cm,  but  most  adults  from  northern  Virginia  are  100-150  cm),  shiny, 
bluish-black  snakes  with  smooth  scales  in  17  rows  at  midbody, 
un  patterned  grayish  venters,  and  white  chins.  An  enlarged  preocular 
scale  extends  downward  directly  in  front  of  the  eye  to  partially  divide 
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the  two  lip  scales  (labials)  below  it.  Young  Coluber  are  gray  with  dark 
dorsal  blotches,  and  closely  resemble  juvenile  black  rat  snakes,  Elaphe 
obsoleta  ,  but  Elaphe  never  has  the  preocular  arrangement  mentioned 
above. 


The  northern  black  racer  is  the  most  common  large  snake  seen  in 
the  region.  It  has  been  recorded  from  every  county  in  northern  Virginia 
(Tobey,  1985),  and  at  sites  8,  10,  UG,  CG,  UA,  and  CA,  the  Jackson 
Abbott  Wetland  Refuge,  the  Accotink  Bay  Wildlife  Refuge,  and  along  the 
banks  of  both  Accotink  and  Pohick  creeks  at  Ft.  Belvoir.  The  Ft.  Bel  voir 
distribution  is  deceiving,  however,  as  the  racer  is  usually  too  large  to 
capture  in  pitfall  traps,  so  most  records  are  of  visual  sightings.  It 
probably  inhabits  almost  all  areas  of  the  base.  At  the  nearby  Mason  Neck 
National  Wildlife  Refuge  in  Fairfax  County,  Coluber  occurs  at  densities  of 
1-3  adults  per  hectare  in  the  summer,  and  at  even  greater  densities  in 
late  summer  and  early  fall  when  the  neonates  enter  the  population.  No 
population  estimates  have  been  made  at  Ft.  Belvoir,  but  the  density  is 
probably  as  great  where  the  habitat  is  suitable. 

Black  racers  are  most  often  found  in  open  dry  habitats: 
deciduous  woods,  shrub  grasslands,  old  fields,  swamp  and  marsh 
borders;  frequently  some  open  water  is  nearby.  It  usually  is  active  from 
April  to  October,  but  active  individuals  have  been  seen  on  warm  days  in 
March,  November,  and  December,  and  a  road-killed  adult  was  found  in 
January  in  Fairfax  County.  Coluber  is  strictly  diurnal,  and  it  retires  at 
sunset  to  a  retreat.  An  overnight  site  may  be  continually  used,  and  may 
also  serve  as  the  hibernaculum  for  the  snake  (Ernst  pers.  obs.). 
Hibemacula  are  old  stumps,  hollow  logs,  sawdust  piles,  mammal 
burrows,  old  stone  fences  or  foundations,  old  spring  houses,  or  hay  bales 
in  bams.  At  Mason  Neck  a  few  Coluber  regularly  overwinter  with  the 
copperhead,  Agkistrodon  contortrix,  under  an  old  cement  walkway.  The 
black  racer  seems  less  affected  by  high  air  temperatures  than  other 
snakes  in  the  area,  and  it  is  commonly  seen  prowling  on  summer  days 
when  the  air  is  32°  C  or  warmer.  Cloacal  temperatures  of  active  racers 
taken  by  Ernst  at  Mason  Neck  were  25-38°  C. 

Mating  is  in  the  spring.  A  copulating  pair  was  seen  at  the  Jackson 
Abbott  Refuge,  Ft.  Belvoir,  on  10  April  1991,  apparently  the  earliest 
mating  on  record  for  this  subspecies;  other  matings  have  been  observed 
at  Mason  Neck  on  3  and  7  May.  All  observed  courtship  and  mating 
behavior  took  place  in  the  afternoon  from  1330  to  1515  hours. 
Oviposition  in  northern  Virginia  possibly  starts  as  early  as  late  May,  but 
most  nests  are  found  in  June  and  July.  Nest  sites  have  included  old  stone 
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walls,  sawdust  piles,  mulch  piles,  arid  cavities  under  rocks  or  sheet 
metal  Ten  clutches  from  Fairfax  County  contained  13-22  eggs  (mean, 
18.5),  Hatching  success  is  usually  high  in  undisturbed  nests,  80-100%, 
and  most  young  racers  emerge  in  50-60  days  during  August  or 
September.  Neonates  are  270-290  mm  long. 

Fairfax  County  racers  have  disgorged  mice  (. Microtus ,  Peromyscus , 
Mus),  shrews  ( Blarina ,  Sorex ),  chipmunks  (Tamms),  nestling  birds 
(Passeriformes),  a  ringneck  snake  ( Diadophis  punctatus),  a  garter  snake 
(Thamnophis  sirtalis) ,  and  skinks  ( Eumeces ).  It  is  not  a  ’’constrictor®’  as  its 
name  implies,  but  instead  simply  grabs,  overpowers,  and  swallows  its 
prey.  We  have  recorded  no  predation  data,  but  many  are  killed  on  the 
region's  highways  each  year. 

Opheodrys  aestivus ,  the  eastern  rough  green  snake,  has  only  been 
caught  twice  at  Ft.  Belvoir;  once  at  site  3,  and  once  along  Pohick  Creek 
near  Gunston  Cove;  however,  it  is  not  uncommon  in  the  region  (the 
USNM  contains  specimens  from  all  jurisdictions)  and  we  have  caught  it 
at  the  Mason  Neck  Refuge  and  observed  it  at  other  places  in  Fairfax  and 
Prince  William  counties.  It  is  elusive  with  its  secretive  habits  and  highly 
camouflaged,  unpatterned,  green  dorsal  coloration  that  blends  with  the 
leaves  of  shrubs  and  trees  of  its  often  arboreal  habitat  We  have  several 
times  found  O.  aestivus  stretched  out  on  a  limb  basking.  The  green  back 
also  conceals  it  when  this  snake  crawls  on  the  ground  through  grass  and 
forbs.  In  contrast,  the  venter  of  this  snake  is  plain  white,  cream  or  yellow. 
Opheodrys  aestivus  may  grow  to  a  length  of  116  cm,  but  most  individuals 
are  much  shorter,  only  reaching  60-80  cm  in  total  length.  Its  common 
name  "rough"  comes  from  keeled  body  scales,  which  lie  m  17  rows  at 
midbody. 

The  rough  green  snake  is  most  often  frequently  found  in  or  near 
moist  habitats,  such  as  marsh,  pond,  or  creek  banks,  wet  woodlands,  or 
boggy  meadows,  and  it  is  a  good  swimmer.  It  seems  more  at  home 
above  ground  and  is  an  excellent  climber;  we  have  found  it  more  often 
above  ground  than  on  it.  At  night  it  sleeps  in  bushes  and  shrubs. 
Arboreal  perching  among  transpiring  leaves  may  retard  moisture  loss 
during  hot,  dry  summer  days.  This  snake  has  not  been  found  active 
except  when  local  trees  and  shrubs  are  in  full  foliage  from  28  April  to  7 
October.  Activity  seems  exclusively  diurnal,  and  it  feeds  predominately 
on  insects  and  spiders  (Ernst  and  Barbour,  1989a).  No  data  has  been 
gathered  concerning  reproduction  in  northern  Virginia,  but  elsewhere  O. 
aestivus  mates  in  the  spring  and  lays  2-14  elongate  eggs  in  rotting  logs 
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and  stumps  or  beneath  rocks  in  June  and  July  (Ernst  and  Barbour, 
1989a). 

Occasionally  the  rough  green  snake  is  killed  crossing  roads,  but 
otherwise  we  have  no  predation  data  from  the  region. 

A  skeleton  in  the  USNM  (252542)  from  a  green  snake  found  dead 
in  Armandale  is  recorded  as  the  smooth  green  snake,  Opheodrys  vernalis , 
but  is  probably  O.  aestivus,  as  O.  vernalis  is  confined  to  the  Shenandoah 
Valley  and  Appalachian  Mountains  in  Virginia  (Tobey,  1985). 

Elaphe  obsoleta,  the  black  rat  snake,  is  another  common  resident  of 
northern  Virginia,  having  been  collected  in  all  counties  and  at  Ft.  Belvoir 
sites  1-4,  6-12,  UG,  CG,  UA,  and  CA,  and  along  both  Accotink  and 
Fohick  creeks  near  Gunston  Cove.  It  is  one  of  the  largest  snakes  in  the 
United  States,  reaching  a  record  length  of  256.5  cm  (Ernst  and  Barbour, 
1989;  Conant  and  Collins,  1991),  but  most  large  adults  from  the  region 
are  130-170  cm.  The  largest  one  from  Fairfax  County  that  we  have 
measured  was  183  cm  in  total  length.  Adult  dorsal  color  is  black,  that  of 
juveniles  gray.  A  dorsal  pattern  of  dark  blotches  is  present  in  the 
juveniles  that  slowly  coalesces  to  form  an  almost  solid  black  back,  but 
some  light  pigment,  either  white,  cream  or  reddish-orange,  is  always 
present  between  the  scales,  and  often  faint  indications  of  the  original 
light  pattern  are  present.  The  white  lips  may  bear  dark  bars.  A  dark 
stripe  extends  from  the  eye  diagonally  backward  to  the  comer  of  the 
mouth,  and  a  transverse  dark  bar  may  be  present  between  the  eyes.  The 
venter  is  white  with  small,  often  indistinct,  dark  markings.  Body  scales 
are  keeled  and  in  23-27  rows  at  midbody. 

In  this  area,  £.  obsoleta  usually  lives  in  moist  woodlands,  but  is 
often  also  found  around  abandoned  farm  buildings  or  trash  dumps 
where  rodents  abound.  It  is  principally  diurnal,  and  usually  active  from 
late  March  or  April  to  early  November,  although  a  road-killed  adult  was 
found  on  14  January  in  Fairfax  County  following  a  warm  period.  The 
winter  is  spent  in  a  hollow  log  or  stump,  stone  wall,  building  foundation, 
old  well,  under  the  floor  of  a  farm  outbuilding,  or  among  hay  bales  in  a 
barn.  Rodents  are  the  chief  food,  and  snakes  from  the  region  have 
disgorged  carcasses  of  Peromyscus,  Micro  tus,  Tamias,  and  Sciurus,  as  well 
as  the  shrew  Blarina  brevicauda.  Prey  is  immobilized  through  constriction. 

Mating  takes  place  in  the  spring,  mainly  in  the  afternoon,  and 
copulating  pairs  have  been  observed  at  Mason  Neck  as  early  as  14  April. 
Most  clutches  are  deposited  in  late  May  or  June.  Twenty-one  clutches 
from  northern  Virginia  contained  17-24  eggs  (mean  19.4),  and  Tuck  et  al. 
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(1971)  reported  another  15-egg  clutch  from  the  Mason  Neck  Refuge.  The 
eggs  were  laid  in  hollow  logs,  piles  of  rotting  vegetation,  garden  mulch 
piles,  old  sawdust  piles,  and,  in  one  case,  a  crack  in  the  foundation  of  a 
tumbled  down  house.  The  white  eggs  had  pliable  shells  and  were  35-46 
mm  long  and  28-31  mm  wide,  75-100%  of  the  eggs  hatched  when  either 
naturally  incubated  or  incubated  artificially  in  the  laboratory.  Incubation 
took  about  60  days,  and  hatching  occurred  in  late  July  to  September. 
Newly  hatched  young  were  29-35  cm  long. 

We  have  found  juvenile  E.  obsoleta  that  had  been  preyed  on  by 
red-shouldered  hawks  ( Buteo  lineatus )  and  raccoons,  but  the  greatest 

causes  of  mortality  in  this  region  are  the  automobile  and  habitat 
destruction. 

Another  species  of  Elaphe  has  been  caught  in  the  region;  the  com 
snake,  Elaphe  guttata .  It  is  a  gray  snake  to  183  cm  in  total  body  length 
with  black-bordered  orangish-red  dorsal  blotches  and  spots,  black  spots 
on  the  lips,  and  large  black  squared-blotches  on  its  venter.  A  prominent 
black-bordered,  spear-shaped  blotch  extends  forward  from  the  neck 
between  the  eyes,  and  another  black-bordered  stripe  runs  backward  from 
the  eye  past  the  comer  of  the  mouth.  It  usually  lives  in  brushy  fields, 
pine  barrens,  or  deciduous  woods,  and  can  often  be  found  around  old 
buildings  or  trash  dumps  near  rodent  populations. 

Two  corn  snakes  were  found  in  Prince  William  County  during  the 
1970s.  Rae  (1974)  collected  a  gravid  female  on  3  June  near  a  rocky 
outcrop  in  the  western  part  of  the  county  near  the  junction  of  Virginia 
routes  601  and  629  (USNM  195455),  mapped  in  Tobey  (1985),  which 
laid  15  eggs  on  5  July.  The  eggs  began  to  hatch  on  5  September  and  all 
neonates  had  emerged  by  8  September.  Maximum  lengths  of  the 
hatchlings  were  279-292  mm.  On  an  afternoon  in  late  April,  1975  Ernst 
and  students  on  a  class  field  trip  found  the  second  E.  guttata ,  a  455  mm 
juvenile,  crawling  across  a  brushy  field  at  the  Manassas  National 
Battlefield  Park.  The  snake  was  examined,  measured,  and  released  at  the 
site,  since  no  collecting  permit  had  been  issued.  It  is  doubtful  that  either 
of  these  snakes  had  escaped  or  been  released  from  captivity  as  both 
collection  sites  were  remote  and  not  particularly  near  developed  areas. 

It  is  possible  that  the  com  snake  will  be  found  at  Ft.  Belvoir,  since 
its  woodland  habitat  seems  suitable  for  the  species,  but  if  any  reside  on 
the  base  they  probably  have  originated  from  the  pet  trade  since  the 
reservation  is  adjacent  to  highly  developed  residential  areas.  Klimkiewicz 
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(1972a)  lists  Elaphe  guttata  as  hypothetical  on  the  Mason  Neck 
peninsula. 

Lampropeltis  getula,  the  common  kingsnake,  was  only  observed  at 
site  12,  but  individuals  are  found  dead  on  Ft.  Belvoir's  roads  each  year. 
This  relatively  secretive  snake  is  found  throughout  the  counties  of 
northern  Virginia  (Tobey,  1985).  Adults  are  60-200  cm  in  total  length, 
black  with  narrow  white  or  yellow  cross  bands,  barred  lips,  and  smooth 
body  scales  in  21  rows  at  midbody.  The  venter  is  white  to  cream  with 
large  square  black  blotches. 

The  kingsnake  lives  in  a  variety  of  habitats  ranging  from  dry  pine 
and  deciduous  woods  to  brushy  fields.  It  is  a  constrictor,  and 
individuals  we  have  collected  in  the  region  have  disgorged  snakes 
(Thamnophis  sirtalis,  Carphophis  amoenus ,  Diadophis  punctatus),  skinks 
(Eumeces  sp.),  and  deer  mice  ( Peromyscus  leucopus).  Reptiles  seem  to  be 
preferred,  and  L.  getula  is  immune  to  the  venom  of  our  local  copperhead 
Agkistrodon  contortrix),  on  which  it  occasionally  preys  (Ernst  and 
Barbour,  1989a).  One  female  collected  in  Manassas,  Prince  William 
County  laid  two  eggs  on  15  June  which  were  in  viable.  Normally  7-8 
elongated,  white  eggs  (28-60  x  17-25  mm)  are  laid  in  adhering  clusters, 
often  in  sawdust  piles  or  rotting  logs;  incubation  takes  49-81  days  with 
the  young  hatching  in  August  or  September  (Ernst  and  Barbour,  1989a). 

The  automobile  seems  to  be  the  prime  enemy  of  this  species  in 
northern  Virginia,  but  probably  the  young  are  preyed  on  by  a  variety  of 
mammals,  birds,  and  other  snakes.  The  kingsnake  is  a  spirited  fighter 
when  disturbed,  hissing,  striking,  biting  viscously,  and  spraying  musk. 

Lampropeltis  calligaster  rhombomaculata,  the  mole  kingsnake,  has 
not  been  found  at  Ft.  Belvoir,  but  it  is  to  be  expected  since  it  has  been 
observed  by  Ernst  at  the  Mason  Neck  National  Wildlife  Refuge,  and 
taken  at  nearby  Woodbridge,  Prince  William  County  (GMU  2454,  2538) 
and  at  several  other  sites  in  Fairfax  and  Prince  William  counties.  Tobey 
(1985)  records  it  from  all  northern  Virginia  jurisdictions. 

This  70-100  cm  snake  can  easily  be  recognized  by  its  vivid 
pattern  of  brown  or  red,  dark  bordered  blotches  on  its  gray  to  tan  body, 
two  rows  of  alternating  dark  spots  along  each  side,  cream  to  yellow 
venter  with  square  to  mottled  brown  blotches,  and  smooth  body  scales  in 
27  rows  at  midbody.  However  it  is  nocturnal,  spending  most  of  the  time 
in  some  underground  burrow,  and  seldom  seen.  Primary  prey  are 
rodents,  but  it  also  takes  other  small  mammals,  ground  nesting  birds, 
and  various  reptiles  (Ernst  and  Barbour,  1989a). 
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Some  reproductive  data  for  the  region  was  provided  by  a  female 
with  a  snout- vent  length  of  84.1  cm  collected  at  Woodbridge,  Prince 
William  County  (Ernst  et  aL,  1985).  On  24  June  she  shed  and  11  days 
later  laid  16  white,  smooth-shelled  eggs  (15  regularly-shaped  and  one 
smaller  almost  round  egg),  a  record  clutch  for  the  subspecies.  A  group 
of  eight  elongated  eggs  and  the  smaller  round  egg  comprised  a  large 
adherent  cluster,  while  two  other  elongated  eggs  were  stuck  together  in  a 
second  cluster.  Mean  length  of  the  eggs  was  27.8  mm  (25.3-33.3)  and 
mean  width  21.1  mm  (17.4-23.2).  Nine  (56%)  hatched  in  76-78  days  (19- 
21  September),  five  other  eggs  contained  near  term  dead  embryos,  one 
was  destroyed  early  in  incubation  by  mold,  and  the  small,  round  egg 
was  infertile.  Hatchlings  were  200-236  mm  in  total  length,  176-210  mm 
in  snout- vent  length,  and  weighed  2.7-4.7  g. 

Lampropeltis  triangulum ,  the  milk  snake,  is  the  third  species  of  the 
genus  in  northern  Virginia.  The  GMU  collection  contains  a  one  from  Great 
Falls,  Fairfax  County  (3589),  the  USNM  has  specimens  from  Arlington 
(22319,  49616,  75750),  and  Prince  William  (219042,  307609)  counties, 
and  Witt  (1967)  reported  it  from  Alexandria.  Although  those  from 
northern  Virginia  have  been  reported  to  be  the  eastern  milk  snake,  L  t. 
triangulum ,  by  Tobey  (1985),  milk  snakes  from  the  region  possess 
characteristics  intermediate  between  it  and  the  more  southern  scarlet 
king  snake,  L.  t.  elapsoides ,  and  Conant  and  Collins  (1991)  map  the  area 
as  a  zone  of  in  ter  gradation  between  these  two  subspecies.  Formerly, 
reddish  intergrades  resembling  elapsoides  were  given  the  taxonomic 
distinction  L  t.  temporalis ,  the  Coastal  Plain  milk  snake,  but  this  form  is 
no  longer  considered  a  valid  taxon  (Williams,  1988;  Ernst  and  Barbour, 
1989a). 

The  milk  snake  (maximum  length  132  cm;  Conant  and  Collins, 
1991)  is  secretive  and  nocturnal.  Northern  Virginia  individuals  vary  from 
olive-brown  to  reddish-brown,  and  have  a  series  of  gray  or  white,  dark- 
bordered,  bands  across  the  dorsum  which  may  fork  along  the  lower 
sides.  A  V  or  Y-shaped  light,  dark-bordered,  blotch  is  present  at  the  back 
of  the  head,  and  the  white  venter  has  rectangular  black  blotches.  The 
smooth  body  scales  lie  in  19-21  rows  at  midbody. 

We  have  recorded  no  life  history  data  from  northern  Virginia,  but 
elsewhere  this  snake  is  active  from  late  March  or  April  to  early 
November,  probably  copulates  in  the  spring,  lays  its  eggs  in  adherent 
clutches  of  6-10  in  late  May  or  June,  and  hibernates  in  old  wells,  stone 
fences,  rock  crevices,  hollow  logs,  rotting  stumps,  and  mammal  burrows 
(Ernst  and  Barbour,  1989a).  The  young  of  the  year  appear  in  August  or 


page  46 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  33  Number  1 


March  1997 


September.  Lampropeltis  triangulum  is  a  constrictor  that  depends  mostly 
on  small  rodents,  shrews,  lizards  and  snakes  for  food.  Its  principal 
habitats  are  brushy  fields,  the  outbuildings  of  farms,  and  mixed  mesic 
woodlands. 

Nerodia  sipedon,  the  northern  water  snake,  is  the  common  aquatic 
serpent  of  the  region,  and  it  can  be  found  along  any  freshwater  body: 
brooks,  streams,  rivers,  ponds,  marshes,  swamps,  and  impoundments. 
It  is  known  from  all  counties  in  northern  Virginia  (Tobey,  1985).  At  Ft. 
Belvoir  N.  sipedon  has  not  been  taken  in  pitfall  traps  (the  trap  sites  were 
probably  too  far  from  water),  but  is  common  along  both  Accotink  and 
Fohick  creeks,  in  the  both  the  Jackson  Abbott  and  Accotink  Bay  refuges, 
and  along  most  other  permanent  streams  and  brooks  flowing  through 
the  base.  Adults  are  normally  90-110  cm,  but  some  very  large  adults  at 
the  Mason  Neck  Refuge  are  120-150  cm.  Juveniles  and  young  adults  are 
tan  to  gray  with  wide  brown  or  reddish-brown  crossbands  alternating 
with  dark  squarish  blotches  along  the  sides.  The  yellow  venter  has  a 
pattern  of  reddish-brown  halfmoons.  The  yellowish  lips  have  dark  bars, 
and  the  strongly  keeled  body  scales  are  in  21-23  rows  at  midbody.  With 
age  adults  become  almost  entirely  brown  dorsally. 

An  aberrant  color  morph  occurs  in  the  wetlands  along  the 
Potomac  River  in  Fairfax  County.  This  form  was  first  reported  by 
B ulmer  (1985),  and  resembles  the  Lake  Erie  subspecies  Nerodia  sipedon 
insularum  in  lacking  a  dorsal  banded  pattern  and  having  a  plain  or 
poorly  patterned  venter  (Ernst  and  Barbour,  1989a).  The  George  Mason 
University  collection  contains  specimens  from  Ft.  Belvoir  (GMU  3190, 
3641,  3899),  Pohick  Bay  Regional  Park  (GMU  805),  the  Mason  Neck 
National  Wildlife  Refuge  (GMU  3365,  3391-92),  and  Canes  Creek  (GMU 
361).  The  latter  female,  drowned  in  a  gill  net,  contained  46  young  (GMU 
759-804)  of  which  some  were  partially  patterned. 

Nerodia  sipedon  is  viviparous,  usually  producing  20-50,  140-240 
mm  young  from  mid-August  to  late  September,  resulting  from  matings 
in  the  previous  spring. 

This  snake  is  active  from  April,  occasionally  late  March,  to  early 
November,  and  is  diurnal  in  the  spring  and  fall,  but  forages  most  often 
from  1800-2400  hours  in  the  summer.  Fish  and  amphibians  form  most 
of  its  food,  but  one  Belfit  collected  at  Ft.  Belvoir  contained  a  crayfish. 

Many  northern  water  snakes  are  killed  on  the  highways  of 
northern  Virginia  each  year,  and  we  have  found  their  remains  in  red¬ 
shouldered  hawk  ( Buteo  lineatus)  nests. 
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Regina  septemvittata,  the  queen  snake,  seems  to  be  declining  in 
northern  Virginia.  It  is  highly  dependent  on  clean  water  to  support  its 
crayfish  prey.  Unfortunately,  water  pollution  and  residential 
development  have  made  many  brooks  and  streams  in  the  area  no  longer 
suitable  for  crayfish,  and,  accordingly,  the  queen  snake  has  disappeared 
from  such  sites. 

The  queen  snake  is  a  thin  water  snake,  usually  40-60  cm  long 
(greatest  length  92  cm;  Ernst  and  Barbour,  1989a;  Conan t  and  Collins, 
1991),  with  a  brownish  to  olive  dorsum,  and  a  yellow  stripe  on  each  side 
bordering  three  narrow  dark  stripes.  The  keeled  body  scales  are  in  19 
rows  at  midbody.  The  cream  to  yellow  venter  has  four  longitudinal 
brown  stripes. 

It  has  been  reported  from  all  counties  in  the  region  (Tobey,  1985). 
Three  juveniles  were  collected  in  pitfall  traps  at  sites  CG  and  CA,  and 
Regina  septemvittata  has  been  seen  in  both  Accotink  and  Pohick  creeks  at 
Ft.  Belvoir.  Normal  habitat  includes  clean,  unpolluted,  rocky  brooks, 
streams,  rivers,  ponds,  marshes,  and  swamps.  Those  caught  at  sites  CG 
and  Ca  probably  came  from  a  nearby  intermittent  brook.  This  snake 
feeds  almost  exclusively  on  newly  molted,  soft-shelled  crayfish.  It  is 
predominately  diurnal  and  is  active  from  April  to  October  in  the  region. 

Mating  occurs  in  the  spring  (Ernst  and  Barbour,  1989a),  with  the 
young  being  bom  from  late  July  to  September.  The  queen  snake  is 
viviparous,  and  the  chorionic  membrane  lies  in  intimate  contact  with  the 
female's  distended  oviductal  wall  during  embryonic  development. 
Usually  broods  contain  about  a  dozen,  (175-208  mm)  young. 

Regina  septemvittata  is  a  gentle  snake  that  seldom,  if  ever,  bites, 
but  will  spray  musk  and  fecal  matter  when  handled. 

Storeria  dekayi,  the  northern  brown  snake,  is  found  in  all  counties 
of  northern  Virginia  (GMU,  USNM);  however,  it  is  spotty  in  its 
distribution  when  compared  to  other  small  woodland  snakes.  In  proper 
habitat  it  can  be  quite  common,  but  nearby  it  may  be  absent,  and  seems 
most  numerous  in  urban  vacant  lots  with  much  ground  debris.  It  can 
also  be  found  sporadically  in  deciduous  woods  and  along  marsh 
borders.  At  Ft.  Belvoir  S.  dekayi  has  been  collected  at  sites  2  and  8,  and 
along  the  banks  of  both  Accotink  and  Pohick  creeks  near  Gunston  Cove. 

Storeria  dekayi  is  a  grayish-brown  snake  that  is  usually  only  30-50 
cm  long.  Its  back  may  have  two  longitudinal  rows  of  dark  spots,  and  its 
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venter  is  pink  with  small  black  spots.  A  dark  temporal  stripe  is  usually 
present.  The  body  scales  are  in  17  rows  at  midbody  and  keeled. 

Brown  snakes  become  active  in  late  March  or  April  and  remain 
active  until  October  or  November,  and  Ernst  collected  one  in  Arlington 
on  19  December  following  unseasonably  warm  weather.  During  severe 
cold  weather  S.  dekayi  retreats  underground  or  into  stone  walls,  building 
foundations,  or  old  logs.  In  the  fall  it  is  commonly  found  wandering 
through  buildings.  During  the  early  spring  and  in  the  fall  most  activity  is 
diurnal,  especially  in  late  morning,  but  during  the  summer  this  snake 
shifts  its  foraging  period  to  early  evening,  and  presumably  most  are  then 
nocturnal. 

Mating  occurs  in  the  spring,  and  several  males  may  court  a  single 
female  (Ernst,  pers.  obs.).  The  3-10  young  that  northern  Virginia  females 
have  produced  were  bom  in  August.  Neonates  are  78-105  mm  long. 
Both  juveniles  and  adults  subsist  mainly  on  earthworms.  One  was  eaten 
by  a  garter  snake,  Thamnophis  sirtalis. 

A  second  member  of  the  genus  Storeria,  S.  occipitomaculata,  the 
northern  redbelly  snake,  has  also  been  observed  in  northern  Virginia. 
Tobey  (1985)  recorded  it  from  several  sites  in  Fairfax  County,  and  this 
snake  was  formerly  present  on  a  boggy  area  of  George  Mason  University 
where  six  were  found  between  1972  and  1982  until  the  site  was 
developed.  Since  then  none  have  been  found  on  the  campus. 
Unfortunately  no  specimens  were  preserved.  It  is  possible  that  this  snake 
lives  on  Ft.  Belvoir,  since  suitable  habitat  is  present.  Preferred  habitats 
are  moist  deciduous  woodlands,  bogs,  and  marsh  borders.  It  is  a  dark 
brown  30-50  cm  snake  with  a  plain,  dark  red  venter,  and  three  light, 
usually  separate,  blotches  on  the  neck.  Its  keeled  scales  lie  in  15  rows  at 
midbody.  Its  daily  and  annual  activity  cycles  are  probably  similar  to 
Storeria  dekayi.  Like  it,  S.  occipitomaculata  is  a  livebearer,  usually 
producing  4-9  young  in  late  summer  (Ernst  and  Barbour,  1989a). 

Thamnophis  sirtalis ,  the  eastern  garter  snake,  is  a  common  resident 
of  Alexandria  and  all  of  the  counties  in  northern  Virginia  (Tobey,  1985). 
It  occurs  in  many  types  of  habitats,  ranging  from  vacant  lots  and 
deciduous  woods  to  the  banks  of  water  bodies,  but  all  are  at  least  moist. 
Ft.  Belvoir  records  are  from  sites  CG  and  UA,  and  the  banks  of  Pohick 
Creek  near  Gunston  Cove. 

Thamnophis  sirtalis  is  a  medium-length  (to  124  cm),  brown  to 
blackish  snake  with  a  dorsal  yellow  stripe  (sometimes  absent)  and  a 
lateral  yellow  stripe  on  each  side  of  the  body  covering  scale  rows  2  and  3. 
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A  double  row  of  dark  spots  may  be  present  between  the  dorsal  and 
lateral  stripes,  and  two  small  light  spots  lie  on  the  top  of  the  head.  The 
keeled  scales  are  in  19  rows  at  midbody.  The  cream,  yellow  or  greenish 
venter  has  two  rows  of  indistinct  black  spots  that  are  partially  hidden  by 
the  overlapping  of  the  ventral  scutes. 

Mostly  diurnal,  the  garter  snake  is  active  from  late  March  to 
November  in  this  region.  We  have  observed  them  feeding  on,  or  have  had 
fresh  captured  individuals  disgorge,  earthworms,  salamanders 
(Plethodon,  Eurycea,  Desmognathus),  anurans  {Acris,  Pseudacris,  Hyla, 
Bufo),  small  snakes  ( Storeria ),  and  meadow  voles  Microtus 
pennsylvanicus).  Observed  predation  on  T.  sirtalis  has  been  by  raccoons 
(. Procyon ),  American  bittern  ( Botaurus  lentiginosus),  a  copperhead 
( Agkistrodon  contortrix),  a  black  racer  ( Coluber  constrictor ),  and  a 
kingsnake  ( Lampropdtis  getula);  however,  in  northern  Virginia  humans 
with  their  automobiles  and  habitat  destruction  cause  the  most  mortality 
in  this  species. 

Mating  most  often  is  in  the  spring,  when  males  are  attracted  to 
pheromones  released  by  glands  in  the  females's  skin  (Ernst  and  Barbour, 
1989a).  The  young  are  bom  alive  in  late  July  to  early  October.  Usually 
12-24,  150-220  mm  young  comprise  a  litter,  but  large  females  may 
produce  over  30  young.  Some  females  store  sperm  overwinter  from  late 
summer  or  fall  matings  (Ernst  and  Barbour,  1989a). 

Thamnophis  sauritus,  the  eastern  ribbon  snake,  is  a  slender, 
medium-sized  (to  66  cm)  snake  with  a  medial  dorsal  stripe  and  a  lateral 
stripe  on  each  side  of  the  body  on  scale  rows  3  and  4.  These  stripes  are 
usually  yellow,  but  the  dorsal  stripe  may  be  orange.  Two  rows  of  dark 
spots  are  present  between  the  lateral  and  dorsal  stripes.  Below  each 
lateral  stripe  is  a  dark  (usually  brown)  ventrolateral  stripe  on  scale  rows 
1  and  2.  The  venter  is  plain  yellow  or  light  green.  The  keeled  body  scales 
normally  are  in  19  rows  at  midbody. 

The  ribbon  snake  has  been  reported  from  Arlington  and  Fairfax 
counties  by  Tobey  (1985).  It  is  commonly  encountered  along  pond, 
marsh,  and  swamp  margins,  wet  meadows,  and  stream  banks  in  the 
region.  At  Ft.  Belvoir  it  has  not  been  recorded  from  the  upland  pitfall 
trap  sites,  but  is  known  from  three  sites  along  Fohick  Creek  near 
Gunston  Cove.  It  also  is  resident  in  the  Great  Marsh  and  its  tributaries  at 
Mason  Neck  National  Wildlife  Refuge,  and  at  Burke  Lake  and  Huntley 
Meadows  parks. 
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Thamnophis  sauritus  is  predominantly  diurnal,  although  it  may 
feed  among  choruses  of  noctumally  calling  cricket  frogs  ( Acris  crepitans ), 
chorus  frogs  (Pseudacris  feriarum),  or  spring  peepers  ( Pseudacris  crucifer ), 
its  favorite  prey  in  northern  Virginia.  Annually,  it  is  active  from  April  to 
October,  with  mating  taking  place  in  April  or  May.  Ten  to  12,  160-239 
mm  young  are  born  during  the  period  from  July  through  September.  We 
have  no  predation  data  for  this  species. 

Virginia  valeriae,  the  smooth  earth  snake,  was  caught  only  once 
(site  CA)  at  Ft.  Belvoir;  however  it  is  probably  more  secretive  than  rare, 
and  has  also  been  seen  at  Mason  Neck  and  recorded  from  Great  Falls 
(GMU  2170,  2491)  in  Fairfax  County.  Tobey  (1985)  also  reported  it  from 
Fairfax  and  Prince  William  counties,  and  the  USNM  has  a  specimen 
(160380)  from  Alexandria. 

This  is  a  small  (total  length  to  about  30  cm),  gray,  unpatterned, 
inoffensive  snake  with  smooth  body  scales  in  15-17  rows  at  midbody, 
and  head  and  neck  distinct.  The  venter  is  cream  to  gray. 

The  Ft.  Belvoir  record  is  from  the  fall,  as  is  also  a  20  October 
observation  at  Mason  Neck,  while  specimens  in  the  George  Mason 
collection  were  taken  in  April  and  May,  so  V.  valeriae  is  probably  most 
active  in  the  spring  and  fall.  It  is  scarce  in  the  hot  dry  summer  months, 
apparently  either  retreating  underground,  into  a  rotting  log,  or  under 
some  other  shelter.  Prime  habitat  in  northern  Virginia  is  moist  deciduous 
woods,  but  it  may  occur  in  brushy  fields  adjacent  to  woods. 

No  life  history  data  has  been  recorded  in  northern  Virginia,  but 
elsewhere  it  is  active  from  April  through  September,  particularly  at  night 
and  after  rains  (Ernst  and  Barbour,  1989a).  Mating  probably  occurs  in 
the  spring  with  birth  of  6-7  live  young  in  late  July,  August  or  September 
(Blem  and  Blem,  1985;  Ernst  and  Barbour,  1989a).  Neonates  are  82-111 
mm  long  and  darker  than  adults.  Any  large  vertebrate  that  comes  in 
contact  with  this  small  snake  is  a  potential  predator. 

Agkistrodon  contortrix  mokeson,  the  northern  copperhead,  is 
probably  the  only  venomous  snake  living  in  the  vicinity  of  Ft.  Belvoir. 
Tobey  (1985)  recorded  it  from  all  regional  counties,  and  we  too  have 
taken  it  at  several  localities  in  Fairfax  and  Prince  William  counties.  At  Ft. 
Belvoir  it  has  not  been  captured  in  pitfall  traps,  but  has  been  seen 
swimming  across  the  mouth  of  Pohick  Creek  and  in  the  woods  bordering 
Pohick  Creek.  Nearby  at  Mason  Neck  National  Wildlife  Refuge  A. 
contortrix  is  one  of  the  most  common  snakes. 
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The  copperhead  is  a  member  of  the  snake  family  Viperidae,  and 
the  subfamily  Crotalinae,  the  pitvipers  (most  other  native  snakes  in  the 
state  are  members  of  the  family  Colubridae).  The  name  "pitviper"  comes 
from  the  heat  sensitive  pit  (hole)  located  on  the  side  of  the  face,  usually 
in  the  loreal  scale,  between  the  nostril  and  the  eye.  The  membrane  at  the 
base  of  this  pit  is  sensitive  to  infrared  radiation,  and  allows  the  snake  to 
detect  warm-blooded  prey,  especially  at  night. 

Agkistrodon  coniortrix  is  pinkish  to  grayish-brown  with  an  orange 
to  copper  or  rust-red  head,  and  a  series  of  brown,  olive-brown,  or 
reddish-brown  saddle-like  bands  on  the  body.  These  dorsal  bands  are 
wider  along  the  sides  of  the  body  and  narrower  across  the  dorsum  giving 
a  dumbbell-like  appearance.  Small  dark  spots  may  be  present  in  the  light 
lateral  spaces  between  the  bands.  A  light,  dark  bordered  postocular 
stripe  may  be  present,  and  a  pair  of  small  dark  spots  are  usually  present 
at  the  back  of  the  head.  The  eyes  have  vertical  slit  pupils,  the  only  snake 
in  the  region  with  this  ocular  character.  Copperheads  in  Fairfax  and 
Prince  William  counties  from  the  piedmont  above  the  fall  line  closely 
resemble  the  pinkish,  more  broad-banded  A.  c.  moke  son,  but  those  living 
below  the  fall  line  on  the  coastal  plain  seem  to  intergrade  between  A.  c. 
mokeson  and  the  grayish,  more  narrow-banded  southern  copperhead,  A. 
c.  contortrix.  Most  adult  males  from  the  region  are  60-75  cm  long,  while 
the  larger  adult  females  may  grow  to  near  a  meter  in  total  length. 

The  typical  habitat  is  a  moist  deciduous  or  mixed  woodland, 
where  the  snakes  hide  under  rocks,  in  downed  hollow  trees,  or  in  stone 
fences.  In  Fairfax  County  A.  contortrix  often  appears  on  the  lawns  of 
homes  recently  constructed  in  such  woods,  much  to  the  consternation  of 
the  residents. 

Northern  Virginia  copperheads  are  active  by  mid-April  and 
remain  so  until  at  least  28  October.  In  the  spring  and  fall  activity  is 
mostly  in  the  late  morning  and  afternoon,  but  in  the  hot  summer  the 
copperhead  becomes  almost  entirely  nocturnal.  It  is  fond  of  basking  in 
the  spring  and  fall,  and  individuals  thus  warmed  may  be  aggressive. 
Hibernation  takes  place  individually  or  in  groups  of  2-3  in  old  fallen 
trees  and  stumps,  and  at  Mason  Neck  about  15-25  overwinter  each  year 
beneath  an  old  concrete  walkway. 

Mating  may  take  place  at  any  time  during  the  annual  activity 
cycle  (Ernst,  1992;  Ernst  and  Barbour,  1989a);  the  only  northern  Virginia 
copulation  recorded  was  at  1322  hours  on  24  April  at  Mason  Neck.  The 
copperhead  is  ovoviviparous,  and  normally  produces  4-8  young  in 
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August  or  September.  Neonate  copperheads  from  Fairfax  County  are 
200-235  mm  long  with  yellow  tail  tips. 

Frey  is  immobilized  with  a  rather  potent  hemolytic  venom  (see 
either  Ernst,  1992  or  Ernst  and  Barbour,  1989a,  for  details).  Adults  have 
fangs  about  5-6  mm  long  (Ernst,  1965,  1982),  and  can  produce  up  to 
0.27  ml  of  venom.  Although  usually  mild  mannered,  this  snake  should 
not  be  handled.  Accidents  sometimes  happen,  and  human  envenom  a  lion 
occurs  in  the  northern  Virginia  counties  about  every  2-3  years.  One  of 
Ernst's  students  was  bitten  on  the  hand  by  a  juvenile  copperhead  he 
picked  up  at  the  Mason  Neck  Refuge.  Much  local  hemorrhaging  usually 
accompanies  a  copperhead  bite,  and  the  victim  should  be  taken  at  once 
to  a  hospital  for  antivenin  treatment 

Copperheads  are  omnivorous,  feeding  on  a  variety  of  northern 
Virginia  animals.  Individuals  have  contained  or  disgorged  cicadas, 
grasshoppers,  small  frogs  ( Rana ,  Pseudacrisl),  small  snakes  ( Carphophis 
amoenus ,  Thamnophis  sirtalis),  skinks  ( Eumeces ),  shrews  ( Blarina ,  Sorex), 
and  mice  ( Peromyscus ). 

Crotalus  horridus,  the  timber  rattlesnake,  is  the  only  other 
venomous  snake  in  the  northern  Virginia.  It  was  last  collected  in  Fairfax 
County  at  Tremont,  near  West  Falls  Church,  in  April  1952  (USNM 
136657),  but  in  autumn  1991  two  DOR  individuals  were  found  in  Prince 
William  Forest  Park  WNW  of  Triangle,  Prince  William  County  (Martin 
et  al.,  1992;  USNM  314211,  314213).  The  origin  of  C.  horridus  at  this  site 
is  clouded.  Another  small  colony  of  timber  rattlesnakes  exists  in  the  Bull 
Rim  Mountains  along  the  Prince  William/ Fauquier  County  Line.  It  is 
extremely  doubtful  that  any  of  these  snakes  occur  on  Ft.  Belvoir. 

The  timber  rattlesnake  is  a  very  dangerous  snake  with  the 
potential  of  delivering  a  fatal  bite  (Ernst,  1992).  It  may  reach  a  length  of 
189  cm  (but  most  adults  are  90-150  cm;  Conant  and  Collins,  1991),  and 
is  either  grayish  or  yellow  with  a  pattern  of  dark  chevron-like  or  v- 
shaped  bands  on  the  body,  a  gray,  dark  brown  or  black  unpattemed  tail, 
and  a  scaly  tail  rattle.  Preferred  habitat  is  an  upland  woods  with  nearby 
rocky  ledges  or  slides  for  hibernation  (Ernst,  1992).  It  is  ovo viviparous, 
like  the  copperhead,  usually  producing  litters  of  6-10  young  in  August 
or  September.  The  adult  female  in  the  USNM  (314211)  contained  10 
young.  Females  have  a  biennial  reproductive  cycle,  producing  young 
every  other  year  (Ernst,  1992). 
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EXOTIC  AMPHIBIANS  AND  REPTILES 

Extralimital  amphibians  and  reptiles,  apparently  released  or 
escaped  pets,  occasionally  show  up,  usually  within  local  parks,  in 
northern  Virginia.  These  have  included:  30  transformed  (SVL  42-60  mm) 
African  clawed  frogs,  Xenopus  laevis  (GMU  1680-1709),  taken  from  a 
pond  at  the  Gulf  Branch  Nature  Center,  Arlington;  a  112  cm  spectacled 
caiman.  Caiman  crocodilus  (GMU  709),  taken  from  Lake  Fairfax,  Fairfax 
County;  a  male  eastern  spiny  softshell  turtle.  Trionyx  spiniferus  (GMU 
1676),  from  a  small  pond  adjacent  to  Bull  Run  Creek,  at  U.S.  Rts.  29  & 
211,  Fairfax  County;  an  ornate  box  turtle,  Terrapene  ornata  (USNM 
29774),  collected  near  Chain  Bridge,  Arlington;  an  adult  male  Indian  star 
tortoise,  Geochelone  elegans,  found  walking  in  the  woods  adjacent  to  Lake 
Fairfax  (sent  by  Ernst  to  the  Philadelphia  Zoo  as  breeding  stock);  a 
juvenile  Mississippi  map  turtle,  Graptemys  pseudogeographica  kohni 
(USNM  45617),  found  at  the  former  Curtis  Spring  U.S.D.A. 
Experimental  Farm  east  of  Arlington;  and  a  false  map  turtle,  Graptemys 
pseudogeographica  (whereabouts  of  specimen  unknown),  reported  to  have 
been  found  in  1940  in  "the  tide  marsh  along  the  District  of  Columbia- 
Virginia  shore  of  'Little  River'  opposite  Roosevelt...  Island"  by  Fowler 
(1943).  However,  to  date,  only  the  slider  turtle,  Trachemys  scripta  (see 
above),  has  been  able  to  colonize  the  region. 


Conclusions 

Ft.  Bel  voir,  Virginia  has  49  species  of  amphibians  and  species  of 
reptiles  which  represent  80%  of  the  61  native  species  found  in  northern 
Virginia,  as  denoted  in  this  paper.  This  rich  fauna  results  from  a  variety 
of  habitats  found  on  the  installation  (semi tidal  bays  to  forested  uplands) 
and  the  fact  that  most  of  the  lands  (67%)  remain  undeveloped.  Many 
areas  of  Ft.  Belvoir  are  restricted  or  have  limited  public  access.  Two 
excellent  areas  for  viewing  most  of  the  installation's  species  are  the 
Accotink  Bay  Wildlife  Refuge  and  the  Jackson  Miles  Abbott  Wetland 
Refuge.  Both  have  been  frequently  referred  to  in  the  text  and  are  open  to 
the  public  during  daylight  hours.  For  more  information,  or  before  going 
afield  in  other  areas,  contact  the  Directorate  of  Public  Works,  U.  S.  Army 
Ft.  Belvoir,  Environmental  and  Natural  Resource  Division,  Ft.  Belvoir, 
Virginia  22060-5113. 
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Fig.  1.  Pitfall  trapping  sites  at  Ft.  Belvoir,  Fairfax,  County,  Virginia. 
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A  NOTE  ON  REPRODUCTION  BY  THE  RAINFOREST 
HOGNOSED  PITVIPER  ( PORTHIDIUM  NASUTUM) 

IN  PANAMA 


Pitvipers  of  the  genus  Porthidium  are  found  in  a  variety  of 
habitats  from  southern  Mexico  into  northern  South  America  (Campbell 
and  Lamar,  1989).  Relatively  little  is  known  of  their  natural  history, 
including  seasonality  of  reproduction  (McCoy  and  Censky,  1992). 
Campbell  and  Solorzano  (1992)  concluded  that  parturition  by  P. 
godmani  occurs  from  April  to  August,  with  peaks  in  May  and  July  in 
different  parts  of  its  range.  McCoy  and  Censky  (1992)  reported  that  P. 
yucatanicum  gives  birth  from  late  June  to  mid- August  in  the  Yucatan 
Peninsula.  Porras  et  al.  (1981)  reported  that  a  P.  nasutum  from  Costa 
Rica  gave  birth  to  14  young  in  September.  The  purpose  of  this  note  is  to 
suggest  that  at  least  some  reproduction  by  P.  nasutum  occurs  at  a 
distinctly  different  time  of  the  year. 

Our  observations  were  made  near  the  headquarters  of  the 
Nusagandi  Natural  Park,  Kuna  Yala,  Panama  (altitude  ca.  400  m).  On  4 
January  1993,  we  encountered  an  adult  P.  nasutum  coiled  with  15  cm  of 
a  dimly  lit  trail  at  a  point  where  it  dipped  between  two  forested  slopes. 
The  snake  initially  seemed  to  have  a  distinctly  banded  tail  of  a 
contrastingly  lighter  ground  color  than  the  dull  grayish  brown  of  the  rest 
of  its  body.  However,  careful  prodding  revealed  the  presence  of  a  much 
smaller  P.  nasutum.  Although  we  saw  no  evidence  of  fetal  membranes,  it 
was  our  impression  that  the  adult  was  giving  birth  when  initially 
disturbed.  Even  if  such  was  not  the  case,  we  infer  that  the  juvenile  was 
recently  bom.  Although  maternal  attendance  of  young  occurs  in  several 
species  of  viperids  (Butler  et  al ,  1995),  the  apparently  cannibalistic 
tendencies  of  P.  nasutum  (Porras  et  al.,  1991)  should  select  against  any 
long-term  association  between  juveniles  and  adults. 

We  were  not  authorized  to  collect  specimens  at  Nusagandi,  but 
we  have  filed  a  color  photograph  of  the  snakes  at  the  Milwaukee  Public 
Museum  (MPM  P466).  We  used  a  stick  to  shift  the  snakes  away  from 
the  trailside.  The  offspring  readily  attacked  the  stick,  but  the  adult 
seemed  reluctant  to  move  and  did  not  attack  the  stick  until  after 
considerable  prodding.  On  the  following  day,  a  juvenile  P.  nasutum  was 
removed  from  the  trail  within  10  m  of  the  site  of  the  previous  day's 
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encounter.  It  is  not  known  whether  it  was  the  same  snake  or  a  sibling  to 
the  juvenile  we  observed  initially. 
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A  POPULATION  OF  ALBINISTIC  THAMNOPHIS 
SIRTALIS  FROM  LUCAS  COUNTY,  OHIO 


Albinism  in  Thamnophis  sirtalis  appears  to  be  a  fairly  common 
occurrence  and  numerous  examples  of  albinistic  individuals  have  been 
previously  documented  by  Drykacz  (S.S.A.R.  Herpetological  Circular 
No.  11,  1981).  Documentation  pertaining  to  multiple  albinistic 

individuals  of  this  species  occurring  within  a  single  population  is  far  less 
common.  This  note  describes  three  individuals  — two  albinistic,  one 
heterozygous  for  albinism— collected  from  the  same  approximate  region 
in  Lucas  County,  Ohio. 

On  July  28,  1988  an  albino  juvenile  male  Thamnophis  sirtalis  was 
collected  in  a  residential  area  of  Lucas  County,  Ohio.  This  site  is  located 
within  the  city  limits  of  Toledo,  Ohio.  The  animal  measured 
approximately  22  cm  TL  at  the  time  of  capture  and  exhibited  a  pinkish- 
white  background  coloration  with  reddish-pink  dorsal  blotches.  It  was 
maintained  in  the  collection  of  the  Toledo  Zoological  Gardens,  Toledo, 
Ohio  from  the  time  of  capture  until  December  3,  1991  when  it  was 
transferred  to  the  herpetological  collection  of  the  Riverbanks  Zoological 
Park,  Columbia,  South  Carolina. 

During  the  spring  of  1992  a  female  was  collected  in  the  same  area 
in  Lucas  County  as  the  aforementioned  animal,  however  this  animal 
exhibited  normal  patterning  and  coloration.  It  measured  76  cm  TL  at  the 
time  of  capture  and  proved  to  be  gravid,  producing  a  litter  containing 
seven  albino  offspring  in  July  1992.  Following  capture,  this  female,  and 
subsequently  her  offspring,  were  maintained  in  a  private  collection. 

In  June  of  1993  a  third  individual  was  collected  from  the  site  in 
Lucas  County.  This  specimen,  a  male,  measured  59  cm  TL  at  the  time  of 
capture  and  exhibited  a  white  background  coloration  interrupted  only  by 
an  orange  stripe  along  the  dorsum.  This  specimen  was  also  maintained 
in  a  private  collection. 

—  Chuck  Smith,  2001  San  Sus  Drive,  West  Columbia,  SC  29170 
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FIELD  ECOLOGY  OF  THE  PYGMY  TOAD 
BUFO  PYGMEUS  (ANURA:  BUFONIDAE), 

IN  NORTHEASTERN  ARGENTINA  WITH  NOTES 
ON  SYMPATRIC  SIBLING  SPECIES  OF  THE 
GRANULOSUS  GROUP 


A.  Alberto  Yanosky,  Claudia  Mercolli,  and  James  R.  Dixon 


Bufo  pygmaeus  is  phylogenetically  close  to  B.  fernandezae  and 
B.  granulosus.  These  three  species  are  in  microsympatry  in  the 
El  Bagual  Ecological  Reserve,  Northeastern  Argentina.  Based 
upon  a  drift  fence/bucket-funnel  trap  system,  population 
studies  on  the  three  species  with  emphasis  on  the  pygmy  toad, 
were  done  in  three  different  habitats.  Females  of  B.  pygmaeus 
proved  to  be  longer  and  heavier  than  males,  and  an  estimated 
average  of  1.23  kg/ ha  of  pygmy  toad  present  in  the  study  area. 
This  toad  called  following  every  heavy  rain  during  the  activity 
season.  Bufo  granulosus  and  B.  fernandezae  were  poorly 
represented  in  the  study,  and  Fernandez's  toad  appeared  to  be 
the  most  selective  of  the  three  species  in  temporal  and  spatial 
vocalization  decisions. 

The  three  species  appear  to  prefer  grasslands  over  other 
habitat  types. 


Gallardo  (1957,  1965)  published  what  he  considered  as  a  rational 
arrangement  of  the  puzzling  neotropical  forms  of  Bufo  belonging  to  the 
granulosus  group.  Blair  (1972)  concluded  that  species  status  should  be 
considered  for  granulosus  major ,  fernandezae,  and  d'orbingyi,  to  which 
pygmeus  should  be  joined.  Sympatry  of  fernandezae,  granulosus  major  and 
pygmeus  within  the  Argentine  Parana  River  Basin  of  Chaco  and  Santa  Fe 
Provinces  is  well  known,  while  populations  of  fernandezae  and  d'orbingyi 
are  intercalated  over  a  wide  area  of  de  la  Plata  River  basin  where  there 
are  no  eco-isolating  barriers  (Cei,  1980).  Bufo  granulosus  major,  Bufo 
fernandezae  and  B.  pygmeus  were  confirmed  in  microsympatry  for  El 
Bagual  Ecological  Reserve  by  Yanosky  et  al.  (1993)  though  their  presence 
in  the  area  was  assumed  (Cei,  1980;  Gallardo,  1987). 

Study  Area:  El  Bagual  Ecological  Reserve  was  created  in  1985  to 
protect  subtropical  Argentine  moist  habitats  north  to  the  Bermejo  River 
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lowlands  and  consists  of  4363  ha.  A  complete  description  of  the  study 
area  is  provided  in  Mercolli,  et  al.  (1995). 

Field  Work:  Drift  fence  arrays  (4  fences  per  array)  were  deployed 
in  three  different  habitat  types.  Flooding  sometimes  became  a  problem 
and  occurred  most  frequently  in  grassland,  than  high  and  low  forests. 
Each  fence  was  made  of  plastic  coated  fiber  buried  10  cm  in  the  ground, 
40  cm  in  height,  15  m  in  length,  with  two  "G  minnow"  traps  serving  as 
funnels  (one  on  each  side)  and  a  5  gallon  bucket  buried  at  each  end.  Toe¬ 
clipping,  body  measurements  and  other  aspects  of  capture/ recapture 
methods  are  provided  in  Mercolli  et  al.  (1995).  The  study  period  was 
from  18  October  1993  through  April  1994. 


Results 

Bufo  pygmeus  provided  the  most  data.  Data  for  181  male  and  116 
female  Bufo  pygmeus  in  body  weight  vs  SVL  is  depicted  in  Figs.  1  and  2. 
Regression  tests  performed  on  data  for  146  females,  181  males  and  9 
juveniles,  were  best  represented  by: 

Females,  Log2  SVL  =  4.57  +  0.3  Log2  body  weight  (r2  =  0.83;  P  =  0). 
Males,  Log2  SVL  =  4.67  +  0.23  Log2  body  weight  (r2  =  0.48;  P  =  0). 
Juveniles,  Logs  SVL  =  4.38  +  0.37  Log2  BW  (r2=  0.85;  P  =  0). 

Body  weight  averages  1.23  ±  0.39,  range  0.45-1.95;  (n  =  9)  in 
juveniles,  3.42  ±  0.95,  1.6-7;  (n  =  181)  in  males  and  4.45  ±  1.84,  1.45-9; 
(n  =  146)  in  females.  SVL  average  22.35  ±  3.11  mm  (14.8-24.7)  in 
juveniles,  33.7  ±  3.07  mm  (25.3-42.8)  in  males  and  36.6  ±  5.2  mm  (25.8- 
51.2)  in  females.  Females  are  significantly  heavier  (t  =  6.36;  dF  =  145;  P 
=  0)  and  longer  (t  =  8.09;  dF  =  145;  P  =  0)  than  males.  Tadpoles  were 
sampled  from  about  18  November  to  17  December  1993. 

Population  Estimates:  We  captured  and  released  197  males  of 
Bufo  pygmaeus ,  of  which  40  were  recaptured  within  a  year,  with  a  range 
of  25.3-42.8  mm  SVL  and  1.6-7  g  of  weight,  149  females  of  which  24 
were  recaptured  with  a  range  of  25.8-51.2  mm  SVL  and  1.45-9  g  weight, 
and  10  juveniles  of  which  only  one  was  recaptured.  Catchability  has 
proved  to  be  homogeneous  in  the  three  age/  sex  groups.  The  probability 
of  capture  (0.18),  rendered  expected  recaptures  not  significantly 
different  than  observed  recaptures  (X2  =  1.2;  dF  =  2;  P  >  0.5).  Field  work 
prior  to  winter  and  post  winter  proved  that  catchability  remained  the 
same  (p  =  0.27)  according  to  observed  (53  and  6)  and  expected  (53.34 
and  5.25)  recaptures  (X2  =  0,11;  dF  =  1;  0.25  <  P  <  0.05). 
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Table  1  shows  parameters  expected  for  population  size 
estimates.  An  average  of  522  Bufo  pygmeus  was  estimated  for  23  events 
within  6  months  of  capture  and  release  experiments.  Schnabel's  method 
indicated  an  average  of  478  ±  63  specimens  in  the  study  area  with  a  95% 
confidence  interval  of  355-601.  Bailey's  method  yielded  an  average  of 
522  ±  83  individuals  with  a  95%  confidence  interval  of  360-684  while  the 
regression  method  indicated  an  average  population  size  of  672 
specimens  with  a  95%  confidence  interval  of  483-1108  specimens. 

Based  on  these  population  size  estimates  the  size  of  the 
population  studied  varied  anywhere  between  355  and  1108  specimens 
and  according  to  our  sample  size  (n  =  295)  an  average  Bufo  pygmeus 
weighs  3.5  ±  1,8  g,  with  an  estimated  total  biomass  between  0.6  to  5.87 
kg  for  the  species  in  the  study  area  (or  an  average  of  1.23  kg/ha). 

The  total  number  of  pygmy  toads  captured,  separated  by  sex 
and  age,  and  plotted  against  weekly  rainfall,  presents  a  general  activity 
pattern  (Fig.  3).  This  species  appears  to  be  a  common  species  of  austral 
summer  activity.  Individuals  are  present  from  October  to  March,  when 
rainfall  is  abundant.  Rainfall  is  usually  abundant  during  April  and  May, 
but  B.  pygmaeus  is  not  active  because  of  low  ambient  temperature. 
Following  a  lengthy  dry  season,  B.  pygmaeus  appear  in  October  with  the 
first  rains,  juveniles  were  present  in  low  numbers  because:  1)  juvenile 
habitat  types  were  not  sampled,  2)  are  under-represented  in  samples 
from  November  through  February,  because  they  were  too  small  to  catch; 
or  3)  they  do  not  disperse  from  their  natal  ponds  in  large  numbers;  or  4) 
our  drift  fences  were  considerable  distance  from  the  breeding  ponds. 

Bufo  pygmaeus  calls  only  after  heavy  rainfall,  and  the  call  period  is 
seldom  more  than  48  hours  following  heavy  rain;  e.g.,  calling  on  12  and 
13,  24  and  25  November  but  not  on  14th  or  15th,  nor  26th  and  27th, 
though  they  were  present  at  the  ponds. 

Egg  masses  of  B.  pygmaeus  were  present  4  days  following  the 
heavy  rain  of  12  November  when  we  observed  amplexmg  pairs.  The  eggs 
averaged  1.0  mm/dia.,  and  the  egg  string  approximately  1.8  mm/dia. 
Tadpoles  of  stage  30  (Fig.  4)  and  37  were  first  found  on  25  November. 
The  range  and  average  length  is  11.5-17  mm  X  =  12.9).  About  19  days  (2 
December)  following  egg  laying,  toadlets  appeared  at  the  pond  edges. 
The  toadlet  SVL  averaged  8.5  mm. 

Only  seven  specimens  of  Bufo  fernandezae  and  12  specimens  of 
Bufo  granulosus,  were  captured  in  the  fence  capture/ recapture  system 
and  one  B.  fernandezae  was  recaptured  once,  therefore  population  size 
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estimates  were  not  possible.  Both  species  are  relatively  rare  in  the  study 
area  and  appear  sporadically. 

Bufo  fernandezae  appeared  only  in  November,  January  and 
February.  This  species  was  found  principally  in  shrubby  grasslands  with 
one  specimen  taken  from  low  forest.  Sex  ratio  was  1:1  (4:4)  for  known 
sexes,  and  the  maximum  size  of  81  mm  SVL  was  reached  by  a  female 
with  a  maximum  weight  of  27  g. 

Bufo  fernandezae  was  represented  by  11  male  specimens  with  a 
SVL  of  52.62  ±  15.98  mm;  range  =  20-81  and  a  body  weight  of  12.27  ± 
6.89  g  (0.9-27).  Regression  line  performed  on  this  eleven  data  log  2  were 
best  represented  by  Log2  SVL  =  4.47  +  0.359  Log2  Weight  (r2  =  0.7982; 
dF  =  9,  10;  F  =  0.001). 

Bufo  granulosus  major  made  sporadic  appearances  in  October, 
November  and  January-February.  We  captured  2  specimens  in  shrubby 
savannas  and  two  in  the  low  forest  fence/ pitfall  system.  Males 
outnumbered  females  6:4,  but  three  other  specimens  were  small  and  sex 
was  unknown.  Maximum  size  captured  was  a  male  53  mm  SVL,  with  a 
12  g  body  weight. 

Bufo  granulosus  major  was  represented  by  male  12  specimens  that 
averaged  8.35  ±  3.45  mm  SVL  (r  =  2.5-13.5)  and  46.175  ±  5.86  g  body 
weight  (r  =  35.2-53).  Regression  line  performed  on  this  twelve  data  log2 
were  best  represented  by  Log2  SVL  =  4.79  +  0.245  Log2  Weight  (r2  = 
0.805;  dF  =  10,  11;  P  =  0). 

Mating  Calls:  Mating  calls  were  recorded  for  the  three  species 
during  the  second  week  of  November.  The  three  species  were  observed 
calling  microsympatrically  in  the  same  habitat  and  at  the  same  time.  On 
one  evening  (28  November  1992),  Bufo  pygmeus  and  Bufo  granulosus  were 
calling  simultaneously  within  50  cm  of  one  another  on  a  pond  bank.  Both 
Bufo  pygmeus  and  Bufo  granulosus  call  during  daylight  and  evening  hours 
when  rainfall  are  abundant  and  during  days  immediately  following 
rains.  On  the  contrary  Bufo  fernandezae  was  only  heard  during  the  first 
hours  after  dusk.  The  latter  species  seems  to  prefer  higher  perches  for 
vocalizing  than  the  former  two  species.  It  was  frequently  found  calling 
from  the  top  of  pond  banks,  on  or  within  clumps  of  grass.  Evening  calls 
from  B.  granulosus  and  B.  pygmeus  were  more  abundant  than  daylight 
calls  throughout  the  study.  Bufo  fernandezae  appears  to  be  more  selective 
in  temporal  and  spatial  calling  decisions. 
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Bufo  vocalizations  were  not  heard  during  winter  and  none  were 
heard  during  a  January  drought  period  and  during  a  drought  during  the 
first  week  of  March. 

Habitat  Selection:  The  three  sibling  species  of  Bufo  appear  to  be 
grassland  species.  Two  hundred  eighty  individuals  of  Bufo  pygmeus  were 
captured  along  drift  fences  in  grasslands,  9  in  high  forest  and  6  in  low 
forest.  Bufo  granulosus  was  represented  by  two  specimens  from 
grasslands,  while  B.  fernandezae  was  represented  by  7  individuals  from 
grasslands  and  only  one  from  low  forest.  Many  more  B.  granulosus  were 
captured  by  hand  at  night  while  they  called  from  grassland  ponds.  In 
addition,  B.  fernandezae  were  also  taken  from  grassland  sites,  especially 
from  ground  level  livestock  watering  units  (Australian  tanks).  Our 
inability  to  capture  more  B.  granulosus  and  B.  fernandezae  in  pitfall  traps 
is  related  to  the  overall  density  of  these  two  species  as  compared  with  B. 
pygmeus .  For  example,  on  a  typical  night  at  a  breeding  pond,  the  relative 
abundance  (actual  count)  of  B.  pygmaeus  was  4  to  1  for  B.  granulosus ,  or 
12  to  1  for  B.  fernandezae. 
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Table  1.  Parameters  necessary  for  calculating  capture/ recapture  events  for 
estimating  populations,  (rows  continue  across  on  page  72) 
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Fig.  1.  SVL  versus  weight  of  118  male  Bufo  pygtnaeus. 
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Fig.  3.  Bufo  pygmaeus  activity  by  sex,  age  and  rainfall  during  their  activity  season  (October  -  March).. 
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FIELD  ECOLOGY  AND  POPULATION  ESTIMATES 
OF  PHYSALAEMUS  ALBONOTATUS 
(ANURA:  LEPTODACTYLIDAE) 

IN  NORTHEASTERN  ARGENTINA 


A.  Alberto  Yanosky,  Claudia  Mercolli  and  James  R.  Dixon 


The  ecology  of  Physalaemus  albonotatus  is  almost  unknown. 
We  here  provide  the  first  populational  data  for  the  spedes  for 
northeastern  Argentina.  Data  were  obtained  from  animals 
taken  from  a  drift  fence  array  placed  in  three  habitat  types 
where  368  individuals  were  marked  and  released.  This  spedes 
is  variable  in  dorsal  color  pattern  and  four  patterns  were 
recorded.  All  ome  trie  relationships  were  evident  and  males  are 
longer  and  heavier  than  females.  Activity  seemed  to  be 
synchronized  with  rainfall  though  continuous  vocalizations  in 
warm,  non-rainfall  periods  suggest  continuous  reproduction. 
Foam  nest  building  is  practiced  by  both  sexes. 
Capture/recapture  methods  provide  biomass  data  along  with 
estimated  densities.  This  species  seems  to  be  a  habitat 
generalist,  and  is  found  throughout  the  three  major  habitat 
types. 


Physalaemus  comprises  several  previously  known  genera  for 
Leptodactylidae  species  (Lynch  1970).  Nine  species  of  Physalaemus  are 
known  to  occur  in  Argentina,  comprising  three  for  biligonigerus  group 
and  six  for  the  cuvier i  group  (Lynch  1970).  Argentine  species  are 
characterized  by  their  small  size  and  widespread  subtropical 
distribution.  Identification  and  taxonomic  status  are  often  a  difficult 
task  due  to  the  intrapopulation  variation,  frequency  of  sibling  species, 
and  sympatry  of  closely  related  species  of  this  group  (Cei,  1980). 

Physalaemus  albonotatus  of  the  cuvier i  group  was  confirmed  for 
Formosa,  northeastern  Argentina  by  Yanosky  et  al  (1993),  although  its 
presence  in  the  area  was  assumed  by  Cei  (1980)  and  Gallardo  (1987). 
This  species  is  very  abundant  at  El  Bagual  Ecological  Reserve  and 
bioecological  data  were  gathered  and  are  herein  given  for  its 
southernmost  limit  of  distribution.  This  species  occurs  in  microsympatry 
with  P.  biligonigerus ,  P.  natereri  and  P.  riograndensis.  One  of  our  specimens 
was  taxonomically  assigned  to  cuvieri  by  us,  but  was  recently  examined 
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by  Carrizo  (in  lit.)  and  placed  as  a  hybrid  between  santafecinus  and 
biligonigerus. 

Physalaemus  albonotatus  is  a  slender  Chaco  form  replaced  towards 
the  east  by  P.  cuuieri  in  Argentina  and  Brazil.  Nearly  all  knowledge  for  P. 
albonotatus  is  extrapolated  from  its  sibling  and  better  known  species,  P. 
cuvieri  (Cei,  1980). 

We  herein  present  ecological  data  for  Physalaemus  albonotatus 
based  upon  capture/  recapture  methods  from  a  drift  fence  array  system 
installed  in  1993  at  El  Bagual  Ecological  Reserve.  The  drift  fences  were 
made  from  plastic  coated  fiber,  buried  10  cm  in  the  ground,  40  cm  high, 
and  15  m  in  length.  Each  fence  contained  two  "g  minnow"  traps  as 
funnels,  and  a  5  gallon  bucket  buried  at  each  end.  Methods  related  to 
marking,  and  other  techniques  are  presented  in  Mercolli  et  al.  (1995).  The 
reserve  was  created  in  1985  to  protect  3463  ha  of  northeastern 
subtropical  Argentine  moist  habitats  south  and  east  to  the  Bermejo  River 
lowlands.  Details  of  the  study  area  are  found  in  Mercolli  et  al.  (1995). 


RESULTS 


MORPHOMETRICS 

We  captured  and  measured  368  individuals  of  Physalaemus 
albonotatus.  Body  length  vs  body  weight  relationships  are  given  in  Fig.  la. 
Allometric  relationships  are  evident.  A  linear  equation  may  be  fitted  to 
the  approximate  ranges  of  0.1-0. 5  g  in  weight  and  8-17  mm  SVL,  but 
larger  individuals  suggests  body  weight  increases  while  body  length  is 
constant  with  a  maximum  recorded  SVL  length  of  30  mm  and  a 
maximum  body  weight  of  2.5  g.  Log2  transformed  data  resulted  in  a 
simple  regression  line  represented  by  Log2  SVL  =  4.408  +  0.3311  Log2 
Weight  (r2  -  0.91;  P  =  0)  (Fig.  lb). 

The  average  and  range  SVL  and  weight  of  63  males  was  21.49  ± 
2.41  mm  (13.4-25.5)  and  1.067  ±  0.32  g  weight  (0.2-2).  Log2 
transformed  length  and  weight  was  best  represented  by  Log2  SVL  =  4.41 
+  0.26  Log2  weight  (r2  =  0.81;  P  =  0);  196  females  averaged  19.94  ±  3.48 
mm  SVL  (13.5-30)  and  0.86  ±  0.46  g  (0.19-2.5).  Log2  transformed 
variables  were  best  represented  by  Log2  SVL  =  4.41  +  0.28  Log2  weight 
(r2  =  0.88;  P  =  0).  The  data  show  males  are  an  average  1.55  mm  longer  (t 
=  3.28;  dF  =  257;  P  =  0.0012)  and  0.2  g  heavier  than  females  (t  =  3.24; 
dF  =  257;  P  =  0.0005).  Regression  lines  on  both  Log2  transformed  SV 
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length  and  body  weight  for  males  and  females  are  significantly  different 
(t  =  2.57;  dF=  2,  255;  0.01  <  F  <  0.02). 

The  average  and  range  of  SVL  and  weight  of  74  juveniles  was 
11.09  ±  1.17  mm  SVL  (8.9-13.4)  and  0.186  ±  0.08  g  weight  (0.06-0.4). 
Regression  line  best  representing  the  74  pairwise  data  is  Log2  SVL  =  3.86 
+  0.15  Log2  body  weight  (r2  =  0.47;  P  =  0). 

ACTIVITY  AND  ANNUAL  CYCLE 

Total  captures  and  rainfall  recorded  per  week  are  given  in  Fig.  2. 
Activity  expressed  by  number  of  individuals  captured  appeared  to  be 
synchronized  with  rainfalls.  Peaks  of  activity  were  recorded  for 
November,  February  and  October,  in  agreement  with  maximum  recorded 
rainfalls.  Rains  from  March  through  September  did  not  elicit  activity  in 
this  species  probably  because  of  low  ambient  temperature.  The  data 
suggests  that  about  equal  numbers  of  males  and  females  were  active 
during  November  and  December.  Females  were  more  active  than  males 
during  February  and  March  and  males  were  more  active  than  females  in 
October  (Fig.  2).  While  juveniles  were  in  low  numbers  in  late  November 
and  December,  composed  a  significant  part  of  the  sample  in  February 

(Fig.  2). 

REPRODUCTION 

This  species  is  an  extremely  vocal  frog  and  vocalizations  have 
been  recorded  every  month  of  the  year,  suggesting  almost  continuous 
reproduction  for  P.  albonotatus.  Individual  males  vocalized  night  and 
day  from  11  Nov  1993  through  December,  did  not  vocalize  during  the 
first  two  weeks  of  January,  but  began  again  during  the  evening  of  the 
third  week  of  January.  From  the  fourth  week  of  January  through  the 
middle  of  June,  individuals  vocalized  throughout  the  day  and  early 
evening.  From  the  second  week  of  June  through  the  end  of  July,  the 
species  only  called  during  the  evening.  From  August  through  October 
1994  the  species  called  only  during  the  day  (Fig.  3). 

We  thought  that  continuous  nocturnal  vocalizations  were 
indicative  of  continuous  reproduction  for  this  species,  but  presence  or 
captures  of  juveniles  did  not  support  our  assumptions.  During  late 
August  and  early  September  few  rains  were  recorded  but  ambient 
temperatures  increased  and  males  continued  to  call  during  daylight  and 
evening. 
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We  videotaped  the  nesting  behavior  of  Physalaemus  albonotatus. 
The  males  vocalize  from  slightly  flooded  grass  at  the  edge  of  rain  pools. 
The  male  vocal  sac  is  inflated  by  expelling  air  from  the  lungs,  turning 
most  of  the  ventral  side  of  the  male  into  a  transparent  balloon  just  prior 
to  vocalization.  The  first  rain  of  the  season  occurred  at  0230  hrs  on  12 
November,  and  many  amplexing  pairs  of  P.  albonotatus  and  foam  nests 
were  found  that  night.  Foam  nests  are  made  by  both  sexes.  While 
females  remain  in  amplexus  within  and  under  the  foam  nests,  males 
alternately  move  their  hindlegs  up  and  down  to  make  the  foam 
spasmodically.  The  nests  are  attached  to  grass,  twigs,  and  weeds  at  the 
water's  edge.  Nests  are  abandoned  following  egg  deposition  and  no  nest 
care  has  been  recorded.  We  examined  seven  foam  nests  and  counted  an 
average  of  509.28  ±  206.10  eggs/nest,  range  184-840  (CV  =  40.5%).  We 
collected  a  number  of  tadpoles  from  ponds  containing  foam  nests,  and 
identified  P.  albonotatus  tadpoles  (Fig.  4).  Tadpoles  of  stage  28  (Gosner, 
1960)  measured  18-20  mm  in  total  length,  those  with  well  developed 
hindlimbs,  stages  39-40,  measured  20.5.22.0  mm,  and  those  in  an 
advanced  stage  of  metamorphosis,  stages  43-45,  varied  from  7.8-8. 2 
mm  in  SVL,  with  a  tail  stub  of  2. 5-9. 5  mm.  Three  recently  transformed 
froglets  measured  7.7,  7.8  and  8.2  mm  SVL,  respectively. 

PREDATION: 

On  28  November  at  2110  hrs,  an  adult  female  P.  albonotatus,  21 
mm  SVL,  1.0  g,  was  found  being  swallowed,  posterior  end  first,  by  a 
male  Liophis  jaegeri  363  mm  in  total  length  and  a  weight  of  11  g.  This 
was  the  only  instance  of  predation  we  found  during  our  study  of  this 
species. 

POPULATION  ESTIMATES 

Based  on  the  mark-release  data  through  drift  fence/pitfall 
captures,  the  arrangements  for  the  calculus  of  populations  size 
estimates  is  shown  in  Table  1.  Schnabel's  method  yielded  an  average  of 
3,243  ±  1,703  P.  albonotatus  in  the  study  area  with  a  95%  confidence 
interval  of  1,540-4,945.  Bailey's  method  yielded  an  average  of  1,971  ± 
435  P.  albonotatus  with  a  95%  confidence  interval  of  1,535-2,406,  while  by 
regression  the  true  population  size  is  between  2,162  and  4,666  (average 
3,710  specimens). 

Based  on  these  three  method's  estimates  the  actual  population 
size  would  be  somewhere  between  1,535  and  4,945  specimens  in  the 
study  area.  The  average  weight  of  Physalaemus  albonotatus  in  our  sample 
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is  0.79  ±  0.5  g  (n  =  368),  giving  an  estimated  total  biomass  of  0.445  to 
6.4  kg  for  this  species  in  our  study  area. 

Figure  5  shows  estimated  population  size  from  Petersen's 
method.  Highest  estimates  occurred  in  March  and  September  while 
lowest  estimates  were  yielded  for  December  and  August.  Highest 
estimates  are  due  to  low  level  of  recaptures.  By  March  we  had  marked 
245  specimens  with  only  one  recapture,  while  in  September  we  caught  14 
unmarked  individuals  and  no  recaptures  with  296  marked  specimens  in 
the  population.  We  had  high  number  of  captures  with  low  number  of 
recaptures  in  December  and  August,  giving  rise  to  low  estimates  by 
Petersen's  method. 

HABITAT  SELECTION 

With  a  total  of  331  Physalaemus  albonotatus  captured  in  drift 
fences,  there  was  a  significant  difference  in  habitat  selection  according  to 
number  of  observed  specimens  per  habitat  type  (X2  =  20,97;  dF=4;  P  = 
0.0003).  High  forest  yielded  176  specimens  (53.17%),  grasslands  132 
(39.88%)  and  low  forests  23  (6,95%).  Females  outnumbered  males  in  all 
three  habitat  types  sampled.  The  highest  number  of  females  occurred  in 
grasslands  (71.2%)  followed  by  low  forest  and  high  forest.  Males  were 
best  represented  in  high  forest  (21.6%)  followed  by  low  forest  and 
grasslands.  Juveniles  were  best  represented  in  high  forest  (31.25%) 
followed  by  similar  percentage  of  abundance  in  grasslands  and  low 
forests  (13.63  and  13.04%,  respectively). 

DORSAL  COLOR  PATTERNS 

This  species  has  highly  variable  dorsal  color  patterns  giving  rise 
to  a  large  amount  of  intrapopulation  variation,  as  stated  for  the  group 
by  Cei  (1980).  Our  sample  is  grouped  into  four  principal  dorsal  patterns 
because  these  four  patterns  are  significantly  different  (x2  =  13.09;  dF  =  6; 
n  =  110;  P  =  0.0417)  among  females,  males  and  juveniles  (Fig.  6).  The 
patterns  are  described  below  as  percentages  of  the  sample. 

1.  Green.  Totally  green  specimens  from  the  dorsum  up  to  the 
sides  of  the  body,  (23.6%). 

2.  Chocolate.  These  specimens  have  a  yellow-brown  background 
color  with  bands  of  dark  chocolate  sparsely  scattered  on  the  body, 
(28.2%). 
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3.  Beige  or  yellowish  specimens  with  little  or  no  pattern  (19%). 

4.  Common  pattern  (Gei,  1980),  primarily  in  males  (29%). 

Among  classes,  juveniles  and  males  were  primarily  chocolate 
patterned  and  common  patterned,  while  females  were  more 
homogeneously  distributed  among  patterns  (fig.  6). 

Within  these  four  color  patterns  we  have  found  rather  uniform 
dorsal  markings:  1)  with  cephalic  and/or  interscapular  spots;  2)  with  a 
wide  vertebral  yellow  line;  3)  with  vertebral  line  very  narrow  but  well 
defined.  Generally,  in  all  specimens  a  wide  or  narrow,  yellow  or  whitish 
sacral  line  is  present,  with  black,  elevated  glandular-like  spots  present  on 
the  groin.  Occasionally,  the  dorsum  contained  blackish  x-pattems  (single 
or  double).  Of  the  110  specimens  analyzed,  none  of  these  characters 
showed  affinities  with  any  of  the  four  color  patterns  mentioned  above. 
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Fig.  la.  Snout- vent  length  vs  body  weight  relationships  for  Physalaemus 
albonotatus  for  specimens  captured  at  El  Bagual  Ecological  Reserve 
(northeastern  Argentina). 


Fig.  lb.  Log  transformed  SU  length  and  weight  for  linear  regression. 


page  84 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  33  Number  2 


June  1997 


Fig.  2.  Distribution  of  number  of  juveniles,  adult  male  and  adult  female 
Physalaemus  albonotatus  captured,,  and  mm  of  rainfall  recorded  per 
weekly  intervals. 
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Month 

Total 

Recap. 

Mi 

Mini 

Mi*ni 

Miml 

ml*/ni 

N 

(Ni-N)* 

Nov 

43 

0 

Dec 

26 

2 

43 

1116 

48074 

86 

0,15 

395 

24831 45,6 

Jan 

55 

3 

67 

3685 

246895 

201 

0,16 

951 

1039992,0 

Feb 

132 

6 

119 

15708 

1869252 

714 

0,27 

2279 

94987,2 

Mar 

34 

1 

245 

8330 

2040850 

245 

0,03 

4304 

5443822,2 

Apr 

7 

0 

278 

1946 

540988 

0 

0 

2231 

67704,0 

May 

6 

0 

285 

1710 

487350 

0 

0 

2001 

912,0 

Jun 

1 

0 

291 

291 

84681 

0 

0 

583 

1925988,8 

Jul 

4 

0 

292 

1168 

341056 

0 

0 

1464 

256846,2 

Aug 

0 

0 

296 

0 

0 

0 

0,00 

296 

2804955,0 

Sep 

14 

0 

296 

4144 

1226624 

0 

0,00 

4454 

6166282,2 

Oct 

34 

3 

310 

10540 

3267400 

930 

0,26 

2720,3 

561675,3 

TOTAL 

356 

15 

2522 

48640 

10153170 

2176 

0,884 

21678 

20846310,9 

AVERAGE  1970,8 


Fig.  5.  Population  size  estimates  for  11  months  according  to  Petersen  s  method. 
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Fig.  6.  Percent  of  occurrence  by  females,  males  and  juveniles  and  the  four 
distinct  color  patterns. 
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News  and  Notes: 

PLEISTOCENE  AMPHIBIANS  AND  REPTILES  IN 
NORTH  AMERICA.  J.  ALAN  HOLMAN,  1995.  OXFORD 
MONOGRAPHS  ON  GEOLOGY  AND  GEOPHYSICS 
NO.  32,  OXFORD  UNIVERSITY  PRESS,  243  PP.  ISBN. 
0-19-508610-4.  CLOTH,  $65.00 

At  last  a  book  is  available  on  the  North  American  Ice  Age 
amphibians  and  reptiles,  as  this  has  been  greatly  needed  for  anyone 
undertaking  anthropological,  paleontological  and  paleoherpetological 
reconnaissance  surveys  or  studies.  This  book  has  been  dedicated  to  three 
pioneers  of  Pleistocene  PaleoherpetoJogy:  Walter  Auffenberg,  Bayard 
Brattstrom  and  Joseph  A.  Tihen. 

The  text  has  been  broken  down  into  eight  major  chapters.  The 
introduction  gives  a  generalized  discussion  of  the  Pleistocene  glacial 
stages,  and  forces  having  sculptured  our  present  day  landscape, 
followed  by  a  discussion  on  the  effects  of  glaciation  and  deglaciation, 
community  obliteration,  topographic,  climatic  and  vegetational  changes. 
The  author  then  comments  on  some  major  questions  relating  to  this  saga 
and  possible  cause,  such  as  changes  in  the  Earth's  orbit,  or  solar 
variations.  Remarks  on  the  extinction  of  Mammalian  Megafauna  and 
Chronology  of  the  North  American  Pleistocene,  and  relative  dating  are 
briefly  discussed,  as  are  remarks  on  the  paradoxes  of  pollen  and 
vertebrate  faunal  associations,  absolute  dating  and  Pleistocene  glacial 
and  interglacial  ages. 

In  chapter  three  the  author  refers  to  the  North  American 
herpeto fauna  from  the  late  Cretaceous  through  the  Pliocene  having 
major  affinities  with  the  Holarctic  region,  with  the  Bering  land  bridge 
between  northern  Eurasia  and  North  America  being  the  most  important 
continental  link. 

The  bestiary  consists  of  some  52  pages  on  a  synoptic  review  of 
the  Pleistocene  orders,  families,  and  genera  of  amphibians  and  reptiles. 
Short  descriptions  and  a  listing  of  species  and  regional  Pleistocene 
occurrences  is  provided.  My  only  faults  are  with  the  illustration  of 
Goperus  polyphemus  (fig.  8)  in  courtship  postures,  and  Crotalus  lepidus 
(fig.  13)  in  ritual  combat  poses,  as  both  figures  have  no  relevance  in  this 
volume. 
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Chapter  five  is  a  short  review  of  identification  characteristics  of 
North  American  Pleistocene  Herpetological  Fossils,  with  the  most 
commonly  used  elements  to  identify  salamanders  being  trunk  vertebrae, 
whereas  the  ilium  and  sacra  are  the  key  characters  identifying  Anurans. 
For  Reptilia,  shell  bones,  and  occasion  complete  skulls,  and  shells  are 
major  elements  used  in  turtle  identification,  while  lizards  and 
Amphisbaenians  are  primarily  identified  from  dentary  bones  with  teeth, 
and  once  again  the  trunk  vertebra  play  an  important  role  for 
identification  of  snakes.  This  chapter  is  well  illustrated  with  key  figures 
for  identification  of  osteological  features. 

The  bulk  of  the  text  is  chapter  six  on  the  Pleistocene 
herpetofaunas  of  North  America  reviewing  some  one  hundred  and 
seventy  sites  within  North  America  (north  of  Mexico),  which  are  divided 
into  some  eight  regions.  Each  site  is  provided  with  location,  short 
description  describing  the  deposition  deposits.  Also  comments  on 
species  of  major  importance,  major  references,  and  a  complete  list  of 
species  having  been  taken  from  each  site.  This  is  followed  by  a  summary 
of  herpetological  taxa  from  each  region,  which  provides  easy  reference 
for  species  specific  retrieval  within  a  specific  region.  Actually  the 
taxonomic  index  on  pages  (241-3)  also  provides  the  same  information. 

The  section  on  population  adjustments  during  the  Pleistocene  has 
been  divided  into  seven  glaciated  regions,  of  which  the  northeastern 
Great  Lakes  region  which  had  the  Laurentide  ice  sheet  extending  deep 
into  its  territory  is  by  far  the  most  detailed.  The  author  summaries  his 
earlier  work  on  herpetological  reoccupation  of  postglacial  Michigan 
(1992)  by  two  major  corridors  in  Indiana  and  Ohio.  Each  region  is  given 
excellent  coverage,  along  with  emphasis  on  herpetofanua  of  major 
importance. 

The  final  chapter  gives  an  overview  of  the  extinction  patterns  of 
Pleistocene  herpetofauna,  with  a  discussion  of  the  validity  of  such 
species  as  Cryptobranchus  guildayi,  Pseudobranchus  robustus,  Bufo 
woodhousii  bexarensis,  Hyla  holmani,  Pseudemys  hibbardi,  Terrapene  Carolina 
complex,  Geochelone,  and  Crotalus  potterensis. 

At  present  there  no  extinct  families  or  genera  of  Pleistocene 
amphibians  or  reptiles  recognized  within  North  America. 

The  author  stresses  the  possibility  of  the  herpetofauna  of  North 
America  as  having  been  stable  during  the  Pleistocene,  and  discusses 
factors  which  might  have  contributed  to  the  continued  existence  of  the 
herpetofauna. 
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The  bibliography  appears  to  be  extremely  current,  and  is  followed 
by  a  general  index,  site  index  and  taxonomic  index. 

The  author  is  by  far  the  foremost  authority  on  North  American 
Pleistocene  herpetofauna,  and  should  be  highly  commended  for  bringing 
forth  a  monumental  volume.  Typographic  and  other  errors  are  lacking  or 
unmtrusive. 
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iSPTSMiilR  11-14/ 

Show  /  Workshops:  Saturday  10  am  -  4  pm,  with  Lectures  7  - 11  pm 
Show  /  Workshops:  Sunday  11  am  -  5  pm 

SEPTEMBER  12TH 

Social:  Friday,  8  pm 


Maryland  State  Fairgrounds  4-H  Hall  (Daily  Show  and  Workshops) 

Days  Hotel  Timonium  (Host  Hotel  &  Lectures  Sat.  Eve.) 

Captive  born  Reptiles  &  Amphibians  on  display  and  for  sale 
Equipment,  Books  &  Supplies  ^  Book  signings  each  day 
^  Educational  Exhibits  Raffles 

Professional  Lecture  Series  Sat.  evening  featuring  Dr.  Frederic  Frye  &  others  with 
another  "Fabulous  Fotos"  presentation 

Door  Prizes  Pre-Show  Social  Gathering  (Cash  Bar  and  Lite  Fare  available) 

"Reptiles  &  Rainforests  "Art  Display  Show  Workshops  daily 

"Critter  Contact"  hands  on  animal  display  ^  Silent  Auction 

Show  Proceeds  are  donated  to  The  Center  for  Ecosystem  Survival  for  the  purchase  of  rainforest. 
THE  MID-A  TLANTIC  REPTILE  SHOW,  now  in  its  fifth  year ,  has  purchased 
1,6 16  acres  of  critical  habitat  to  date. 

Admission:  Weekend  Pass  (includes  show  both  days  and  lectures)  $12  Adults,  One  day  Pass  ( Sat.  or  Sun. )  $7  Adults 
Children  6  - 12  and  Seniors  over  65  -  $6  (for  one  day  or  weekend  pass),  Children  under  5  are  free 


Tim  Hoen,  Show  Coordinator  (410)  557-6879 
P.O.  Box  20 1,  Jarrettsville,  MD  2 1084 
or  check  the  web  (http://www.pythons.com/mars.html) 


Only  registered  vendors  may  display  or  sell  on  the  premises. 

Please  leave  your  pet  animals  home!  They  will  not  be  admitted  to  the  show.  Thank  you. 


ACCOMMODATIONS: 

HOST  HOTEL:  Days  Hotel  Timonium  -  800-235-3297  ( please  call  '''Reservations"  between  8  AM  and  5  PM  weekdays). 
A  convention  room  rate  is  available,  so  ask  for  the  group  discount.  T©  qualify  for  show  discount,  reservation  must  be 
made  by  August  22, 1997!  Back-up  hotels:  Holiday  Inn  Select  Timonium  (Call  800-289-4499  / 9  AM  -  5  PM  Weekdays, 
cut-off  date  Aug.  18th)  and  Red  Roof  Inn  Timonium  (Call  800-843-7663  refer  to  block  #620900209,  cut-off  date  is 
Aug.  12th)  The  two  back-up  hotels  are  also  offering  a  convention  rate. 

DIRECTIONS: 

If  driving,  the  Fairgrounds  and  hotels  are  located  directly  off  Maryland's  1-83 
North  of  Baltimore  (City).  Take  Exit  16-A  Timonium  Road  East  off  1-83  North 
York  (PA)  -  (1-83  North  is  off  1-695  Baltimore  Beltway).  If  you  are  traveling  1-95 
from  the  North  or  South,  take  1-695  West  (to  Towson)  off  1-95,  then  take  1-83 
North,  then  take  Exit  16-A  Timonium  Road  East. 

To  proceed  to  hotels:  As  you  come  off  the  exit  onto  Timonium  Road,  turn  left 
at  the  first  traffic  light  to  go  to  The  Days  Hotel,  or  turn  right  at  the  light  to  go 
to  the  Red  Roof  Inn  or  Holiday  Inn  Select. 

To  proceed  to  Maryland  State  Fairgrounds:  Take  Exit  16-A  and  head  straight 
on  Timonium  Road,  crossing  the  light  rail  tracks.  Turn  left  at  the  third  light  onto 
York  Road.  The  Fairgrounds  is  on  the  left.  Pass  the  race  track/grandstand  and 
enter  at  the  second  main  entrance  (you'll  see  the  large  brown  Maryland  State 
Fairgrounds  sign).  The  4-H  Hall  is  the  first  building  on  your  right  after  you  enter 
the  gate. 

AIRLINE  RESiifATSONS: 

Delta  Airlines  discount  available  for  show  participants.  For  reservations,  call  Delta  at  1-800-24 1-6760  between  8  AM 
and  11  PM  Eastern  time.  Refer  to  File  #C605. 

Available  transportation  from  BW1  Airport:  Proceed  to  Ground  Transportation  on  bottom  level  near  Baggage  claim. 
Taxi  is  available  (approx.  $35- $40  one-way,  most  expensive  way).  BWI  Super  Shuttle  Service  (most  economical  way) 
runs  7  days  a  week,  7AM  thru  1 1PM,  runs  every  two  hours,  $17  one-way  or  $26  round-trip  (round  trip  must  be  reserved 
at  airport  upon  arrival)  If  you  decide  to  wait  and  book  the  shuttle  back  to  airport  later,  call  (410)  724-0009  at  least 
two  hours  prior  to  your  departure  time.  The  shuttle  does  not  come  to  the  Days  inn,  The  Red  Roof  Inn  or  The  Holiday 
Inn  on  an  automatic  schedule  as  the  hotel  is  30-40  minutes  from  airport,  so  it's  necessary  to  reserve  your  return. 

Rental  car  booths  also  located  in  Ground  Transportation  area:  Driving  Directions  from  BWI:  Proceed  North  on  1-295 
leaving  BWI  to  North  1-695  (Baltimore  Beltway)  Towson.  Take  1-83  North  York  (PA).  Take  Exit  16-A  Timonium  Road 
East.  Proceed  as  listed  above  to  Fairgrounds  or  hotels. 

TRAIN: 

Contact  AMTRAK  at  800-872-7245  -  arrange  to  arrive  at  Penn.  Station  in  downtown  Baltimore.  There  are  various 
means  of  transportation  available  from  the  station  (including  light  rail)  to  Timonium. 

ADMISSION  PlE-REIilSTRATflON: 

Admission  pre-registration  is  available  by  mail  for  weekend  passes  (avoid  standing  in  line  at  the  door).  Forward 
payment  to  MD  Herp  Society  /The  Mid-Atlantic  Reptile  Show,  Attn:  Tim  Hoen,  P.O.  Box  201,  Jarreftsville,  MD  21084. 
Include  name,  address,  phone  number  and  #  of  passes.  In  addition,  registration  at  the  show  will  begin  one  hour  before 
the  doors  open  on  Sat.  and  Sun. 

SHOW  WORKSHOPS: 

Show  workshops  will  be  open  to  all  and  are  included  in  the  admission  price  -  no  reservation  necessary.  The  schedule 
of  times,  topics  and  speakers  will  be  posted  at  the  front  entrance  each  day. 

1997  SHOW  PROCEEDS  WILL  BE  DONATED  TO  THE  CENTER  FOR  ECOSYSTEM 
SURVIVAL  FOR  THE  PURCHASE  OF  RAINFOREST  AND  CRITICAL  HABITATS!! 

In  addition ,  we  welcome  outside  donations  and  contributions ,  which  may  be  forwarded  to  above  listed  address. 
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Society  Publication 


Back  issues  of  the  Bulletin  of  the  Maiyland  Herpetological  Society,  where 
available,  may  be  obtained  by  writing  the  Executive  Editor.  A  list  of  available  issues 
will  be  sent  upon  request.  Individual  numbers  in  stock  are  $5.00  each,  unless 
otherwise  noted. 

The  Society  also  publishes  a  Newsletter  on  a  somewhat  irregular  basis. 
These  are  distributed  to  the  membership  free  of  charge.  Also  published  are 
Maryland  Herpetofauna  Leaflets  and  these  are  available  at  $.25/ page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to  the  Executive  Editor.  Manu¬ 
scripts  being  submitted  for  publication  should  be  typewritten  (double  spaced)  on 
good  quality  8 1/2  by  11  inch  paper  with  adequate  margins.  Submit  original  and 
first  carbon,  retaining  the  second  carbon.  If  entered  on  a  word  processor,  also  submit 
diskette  and  note  word  processor  and  operating  system  used.  Indicate  where 
illustrations  or  photographs  are  to  appear  in  text.  Cite  all  literature  used  at  end  in 
alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double  spaced,  elite  type)  and  must 
include  an  abstract.  The  authors  name  should  be  centered  under  the  title,  and  the 
address  is  to  follow  the  Literature  Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at  end  of  paper  (see  recent  issue).  For 
additional  information  see  Style  Manual  for  Biological  Journals  (1964),  American 
Institute  of  Biological  Sciences,  3900  Wisconsin  Avenue,  N.W.,  Washington,  D.C. 
20016. 


Reprints  are  available  at  $.07  a  page  and  should  be  ordered  when  manu¬ 
scripts  are  submitted  or  when  proofs  are  returned.  Minimum  order  is  100  reprints. 
Either  edited  manuscript  or  proof  will  be  returned  to  author  for  approval  or 
correction.  The  author  will  be  responsible  for  all  corrections  to  proof,  and  must 
return  proof  preferably  within  7  days. 
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REPTILES  OF  LA  PAMPA  PROVINCE,  ARGENTINA: 
AN  ANNOTATED  CHECKLIST 


Sergio  I.  Tiranti  and  Luciano  J.  Avila 


Our  knowledge  of  vertebrate  diversity  in  temperate  areas  of 
South  America  is  still  relatively  poor.  Despite  the  importance  that  the 
accomplishment  of  vertebrate  surveys  in  broad  areas  of  Argentina  would 
have,  not  only  from  the  viewpoint  of  systematics,  but  also  for  allowing 
development  of  wildlife  conservation  and  management  goals  and  the 
achievement  of  ecological  studies;  such  surveys  have  taken  place  in  only 
a  limited  basis,  and  where  they  have  been  made,  they  have  been 
restricted  to  particular  groups  of  vertebrates. 

The  herpetofauna  of  La  Pampa  province  has  been  the  subject  of 
very  few  studies.  Prevailing  research  was  accomplished  by  Gallardo 
(1966;  1971)  and  Orrego-Aravena  (1971;  1979)  and  at  this  time  are  the 
only  extensive  sources  for  information  on  the  reptiles  of  La  Pampa.  More 
data  has  been  subsequently  made  available  through  general  reports, 
such  as  the  monographs  by  Cei  (1986;  1993),  revisions  of  particular 
reptilian  genera  (e.g..  Scrocchi  1990;  Scrocchi  and  V  in  as  1990;  Montero 
1994),  reports  not  specifically  related  to  herpetology  (Siegenthaler  et  al. 
1990a;  1990b)  and  in  publications  strictly  dealing  with  geographic 
distribution  (Vinas  et  al.  1989). 

Williams  (1992)  recently  reviewed  our  current  herpetological 
knowledge  in  the  Pampean  area,  noting  the  scarcity  of  data  and 
corresponding  publications  that  exist  for  the  central  area  of  Argentina 
and  the  importance  that  La  Pampa  province  can  have  from  the 
viewpoint  of  herpetology,  because  of  its  location  in  a  "transition  zone 
between  an  eastern  humid  area  and  a  western  much  dryer  zone"  (p.  63). 
From  the  biogeographical  viewpoint.  La  Pampa  province  of  central 
Argentina  includes  parts  of  three  well  defined  biomes.  The  Pampean 
grasslands  cover  the  northeastern  portion  of  the  province,  the  Espinal 
thorn  forests,  considered  a  southward  extension  of  the  Chaco,  are  found 
forming  a  northwest-southeast  diagonal  through  the  center  of  the 
province,  and  the  Monte  Desert  dominated  by  shrubs,  occupies  most  of 
the  west  (Cabrera  1976). 

In  general,  very  few  of  the  above  reports  have  included 
information  on  the  materials  examined,  where  the  specimens  have  been 
deposited,  and  their  catalogue  numbers.  Therefore,  the  possibility  of 
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locating  the  specimens  for  confirmatory  identification  or  conducting  any 
additional  study  is  limited.  The  present  list  is  intended  to  contribute  to 
the  knowledge  of  the  reptiles  in  the  central  area  of  Argentina  and  confirm 
the  presence  of  some  species  within  the  political  limits  of  La  Pampa 
province. 


Materials  and  Methods 

The  basic  information  was  obtained  from  specimens  and  data  in 
the  following  collections:  La  Pampa  Province  Vertebrate  Survey  (RVP) 
(Siegenthaler  et  ah  1990a;  1990b)  deposited  in  the  collection  of  the  Museo 
Provincial  de  His  to  n  a  Natural  of  Santa  Rosa,  La  Pampa;  Coleccion  del 
Institute  de  Biologia  Animal,  Facultad  de  Ciencias  Agrarias, 
Universidad  Nacional  de  Cuyo,  Chacras  de  Coria,  Mendoza  (IBA-UNC); 
Coleccion  de  la  Catedra  de  Cordados  de  la  Universidad  Nacional  de  La 
Pampa  (CC-UNLPam);  Coleccion  Herpetologica  de  la  Orientacion 
Zoologia  de  Vertebrados  de  la  Universidad  Nacional  de  Rio  Cuarto  (ZV- 
UNRC),  the  collections  of  the  Museo  Argentine  de  Ciencias  Naturales 
"Bernardino  Rivadavia".  (MACN)  that  also  include  those  that  belonged 
to  the  Centro  Nacional  de  Investigaciones  lologicas  (CENAI),  the 
collection  of  the  Institute  Argentine  de  Investigation  de  las  Zonas 
Aridas,  Mendoza  (IADIZA-CH),  and  the  Fundacion  Miguel  Lillo, 
Universidad  Nacional  de  Tucuman  collection  (FML).  Several  survey 
trips  were  made  by  the  authors  between  1986  and  1995;  by  SIT  across 
most  of  the  province  and  by  LJA  in  the  northern  portion.  Additional 
information  was  obtained  from  recent  articles  in  which  collection 
reference  numbers  and  locality  data  were  stated,  as  well  as  the 
photographic  material  obtained  by  SIT.  Accounts  from  field 
observations,  in  which  no  collecting  was  involved,  were  utilized  only 
when  there  was  no  doubt  of  the  identification  of  the  species.  The  general 
systematic  arrangement  for  reptiles  follows  Cei  (1993).  Liolaemus  lizards 
are  arranged  following  the  recent  review  by  Etheridge  (1993). 


Species  Account 
Class  Reptilia  Laurenti,  1768 
Subclass  Anapsida  Willinston,  1925 
Order  Testudines  Batsch,  1788 
Suborder  Cryptodira  Cope,  1869  (1868) 
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Superfamily  Testudinoidea  Batsch,  1788 
Family  Testudinidae  Bell,  1828 
Genus  Chelonoidis  Fitzinger,  1835 
Chelonoidis  chilensis  (Gray,  1870) 

Specimens  examined:  Chical  Co  department:  Estancia  El  Puma 
(RVP  27).  Puelen  department:  Salitral  de  la  Perra,  Puesto  Rogueira 
(RVP  152);  Cerros  Bayos  (Calera  Puelen)  (RVP  163). 


Chelonoidis  donosobarrosi  (Freiberg,  1973) 

Specimens  examined:  Chical  Co  department:  Estancia  Puerta 
Grande  (RVP  115).  Utracan  department:  General  Acha  (CENAI  5). 
Observed  and  photographed  in  Puelen  department:  Casa  de  Piedra. 

The  taxonomic  status  of  these  tortoises  is  confusing  (Cei  1993). 
The  identification  of  these  specimens  was  done  by  E.  Richard  of  the 
Universidad  Nacional  de  Tucuman. 


Subclass  Lepidosauria  Romer,  1945 
Order  Squamata  Merrem,  1820 
Suborder  Iguania  Cope,  1862 
Infraorder  Pleurodontes  Wagler,  1830 
Family  Polychrotidae  Fitzinger,  1843 
Genus  Leiosaurus  Dumeril  and  Bibron,  1837 

Leiosaurus  belli  Dumeril  and  Bibron,  1837 

Specimens  examined:  Puelen  department:  Casa  de  Piedra  (CC- 
UNLPam  20). 
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Leiosaurus  paronae  (Feracca,  1897) 

Specimens  examined:  Loventue  department:  35  km  SW  Cairo 
Quemado/  Las  Vertientes  (MACN  23278).  Toay  department:  Farque 
Luro  (ZV-UNRC  2020,  RVP  65-66). 


Leiosaurus  catamarcensis  (Koslowsky  1898) 

We  were  unable  to  locate  any  specimens  in  Argentine  collections, 
but  Burt  and  Burt  (1930)  state  the  existence  of  a  specimen  from 
Victorica  (Loventue  department)  in  the  United  States  National  Museum. 
Considering  that  these  authors  distinguish  this  species  clearly  from 
Leiosaurus  belli  and  L,  paronae ,  we  regard  this  citation  as  the  source  for  the 
presence  of  L.  catamarcensis  in  La  Pampa  province. 


Genus  Pristidactylus  Fitzinger,  1843 

Pristidactylus  fasciatus  (D'Orbigny  and  Bibron  1837) 

Specimens  examined:  Puelen  department:  Cochico,  Altos  de 
Cochico  (MACN  22076). 


Genus  Urostrophus  Dumeril  and  Bibron,  1837 

Urostrophus  gallardoi  Etheridge  and  Williams,  1991 

Specimens  examined:  Rancul  department:  Loma  Lonco  Vaca 
(RVP  46-47).  This  arboreal  lizard  with  Chacoan  affinities  was  originally 
cited  for  La  Pampa  province  by  Tiranti  and  Borraz  (1989). 


Family  Tropiduridae  Bell,  1843 
Subfamily  Liolaeminae  Frost  and  Etheridge,  1989 
Genus  Liolaemus  Wiegmann,  1834 
Group  signifer 
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Liolaemus  anomalus  anomalus  Koslowsky,  1896 

Specimens  examined:  Fuelen  department:  Salitral  de  la  Perra, 
Puesto  Rogueira  (RVP  148-149);  Cochico,  Altos  de  Cochico  (MACN 
22071-22073). 


Group  chiliensis 

Liolaemus  austromendocinus  Cei,  1974 

Specimens  examined:  Chical  Co  department:  Cerro  Negro  (RVP 
8-10).  Fuelen  department:  Los  Carrizales  (RVP  124-126);  Puesto  Los 
Pajaritos  (RVP  59-60,  68). 


Liolaemus  bibroni  (Bell,  1843) 

This  species  has  been  cited  by  Orrego-Aravena  (1971)  and 
included  by  Williams  (1992)  in  the  herpetofauna  of  La  Pampa,  but  the 
absence  of  specimens  does  not  allow  the  confirmation  of  its  presence  in 
the  province. 


Liolaemus  gracilis  (Bell,  1843) 

Specimens  examined:  Chalileo  department:  Colonia  Emilio  Mitre 
(RVP  84,  85).  Chical  Co  department:  La  Humada  (MACN  31646- 
31649).  Limay  Mahuida  department:  Estancia  Medanos  Blancos  (RVP 
33).  Puelen  department:  Colonia  25  de  Mayo  (IBA-UNC  1212). 
Observed  and  photographed  by  SIT  in  Loventue  department:  Estancia 
San  Eduardo,  Laguna  El  Chahar,  Puesto  El  Cheto.  Observed  in  Puelen 
department  (Salitral  de  la  Perra). 


Group  boulengeri 

Liolaemus  boulengeri  Koslowsky,  1898 

Specimens  examined:  Chical  Co  department:  La  Humada 
(MACN  31635-31645). 
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Liolaemus  darwini  (Bell,  1843) 

Specimens  examined:  Chical  Co  department:  La  Humada  (RVP 
3);  Cerro  Negro,  Puesto  Pacheco  (RVP  6);  Cerro  Centinela  (RVP  100-101, 
103-106).  Limay  Mahuida  department:  La  Reforma  (RVP  4);  Laguna 
Quiroga  (RVP  12-13);  Estancia  Medanos  Blancos  (RVP  29).  Puelen 
department:  Buta  Ranquil,  Puesto  Los  Pajaritos  (RVP  56);  Cerros  Bayos 
(Calera  Puelen)  (RVP  157-159);  Cerro  Colon  (RVP  173);  Gobemador 
Ayala,  (RVP  199-200);  Los  Carrizales,  (RVP  135-136,  138);  Salitral  de  la 
Perra,  Puesto  Rogueira  (RVP  143-147);  Casa  de  Piedra  (CC-UNLPam  3- 
4,  6-15,  18-37,  39-40,  46).  Utracan  department:  20  km  SW 

Chacharramendi,  Campo  Marquez  (RVP  187-188). 

Liolaemus  darwini  has  also  been  cited  by  Etheridge  (1993)  for 
Loventue  department,  Carro  Quemado. 


Group  wiegmannii 

Liolaemus  wiegmannii  (Dumeril  y  Bibron,  1837) 

Specimens  examined:  Caleu  Caleu  department:  Los  Guadales 
(MACN  28540);  Almacen  El  52  (RVP  75-77);  Cerro  de  Los  Viejos 
(MACN  28538-28540).  Capital  department:  Santa  Rosa  Airport,  3  km 
NE  Santa  Rosa  (MACN  23284);  20  km  S  Mauricio  Mayer  (Colonia  Ines  y 
Carlota)  (MACN  23258-23259);  Santa  Rosa  (CENAI  58).  Catrilo 
department:  2  km  SW  Uriburu  (MACN  31201-31205);  Lonquimay 
(MACN  31187-31196);  3  km  SW  Uriburu  (MACN  31197-31205).  Chical 
Co  department:  Estancia  Puerta  Grande  (RVP  97-98), Cerro  Centinela 
(RVP  102,  107-109).  Conelo  department:  Conelo  (MACN  6911-6912, 
6635-6636,  6698).  Guatrache  department:  Peru,  Estancia  Don  Amelio 
(MACN  22035-22036).  Hucal  department:  Abramo  (MACN  34440). 
Lihue  Calel  department:  Estancia  Los  Ranqueles  (RVP  35);  Lihue  Calel 
(RVP  61,  MACN  35354,  CENAI  840).  Loventue  department:  Loventue 
(MACN  7193-7194);  Las  Vertientes,  35  km  SW  Carro  Quemado  (MACN 
23263-232 65);  Victorica  (CENAI  851).  Mara  Co  department:  General 
Pico  (MACN  30960-30961).  Toay  department:  Bajo  La  Pala,  Estancia  El 
Pincen  (RVP  180);  Bajo  Giuliani  (RVP  90).  Utracan  department:  20  km 
SW  Chacharramendi,  Campo  Marquez  (RVP  185-186);  Estancia  Arco 
Iris  (RVP  42). 
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Subfamily  Tropidurinae  Bell,  1843 

Genus  Stenocercus  Dumeril  and  Bibron,  1837 

Stenocercus  pectinatus  Dumeril  and  Bibron,  1837 

Specimens  examined:  Capital  department:  Anguil  (RVP  164);  20 
km  SW  Mauricio  Mayer  (Colonia  Ines  y  Carlota)  (MACN  23285).  Chical 
Go  department:  Estancia  Puerta  Grande  (RVP  99).  Lihue  Calel 
department:  Estancia  Los  Ranqueles  (RVP  36).  Mara  Co  department: 
SW  Speluzzi  (MACN  24460);  General  Pico  (MACN  15613-15614);  3  km 
SW  Uriburu  (MACN  28213). 


Suborder  Scleroglossa  Estes,  De  Queiroz  and  Gauthier,  1988 

Infraorder  Gekkota  Latreille,  1825 

Family  Gekkonidae  Gray,  1825 

Genus  Homonota  Gray,  1845 

Homonota  fas  data  (Dumeril  and  Bibron,  1836) 

Specimens  examined:  Caleu  Caleu  department:  Almacen  El  52, 
Estancia  La  Choi  a  (RVP  78-82);  Cerro  de  Los  Viejos  (MACN  28512- 
28537).  Chical  Co  department:  Cerro  Negro,  Puesto  Pacheco  (RVP  7); 
Cerro  Centinela  (RVP  112-113);  Estancia  El  Puma  (RVP  26).  Lihue  Calel 
department:  Lihue  Calel  (CENAI  3610  (4  specimens),  MACN  899,  3081, 
25329-25334,  26037-26045,  28376,  31373,  31375);  Pichi  Mahuida 

(MACN  28376-28378);  Los  Guadales  (MACN  28541-28543);  10  km  N 
Cuchillo  Co,  Estancia  El  Alamo  (RVP  44);  Las  Lagunitas,  Puesto 
Cordoba  (RVP  122-123);  Estancia  Los  Ranqueles  (RVP  38).  Loventue 
department:  Estancia  La  Elenita  (RVP  41);  35  km  SW  Carro  Quemado, 
Las  Vertientes  (MACN  23277).  Puelen  department:  Buta  Ranquil, 
Puesto  Los  Pajaritos  (RVP  57-58);  Cerros  Bayos,  Calera  Puelen  (RVP 
161-162);  Buta  Ranquil,  Puesto  Los  Carrizales  (RVP  131-134);  Salitral 
de  la  Perra,  Puesto  Rogueira  (RVP  139-142);  Cerro  Colon  (RVP  178); 
Gobemador  Ayala  (RVP  203).  Toay  department:  Estancia  La  Florida 
(CC-UNLPam  440).  Observed  in  Lihue  Calel  department  (Lihue  Calel), 
in  Rancul  department  (Loma  Lonco  Vaca)  and  in  Puelen  department 
(Casa  de  Piedra). 
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Homonota  underwoodi  Kluge  1964 

Specimens  examined:  Limay  Mahuida  department:  Estancia 
Medanos  Blancos  (RVP  30).  Puelen  department:  Gobemador  Ayala 
(RVP  204);  15  km  N  Puelen  (IBA-UNC  992-1). 


Genus  Phyllopezus  Peters,  1877 

Phyllopezus  pollicaris  przewalskii  Koslowsky,  1895. 

This  species  has  been  cited  for  La  Pampa  by  several  authors. 
Gallardo  (1966)  mentioned  it  for  "Loventuel",  but  not  indicating  the 
catalogue  numbers  of  specimens.  Cabrera  (1993)  stated  that  he 
reviewed  the  gekkonid  collection  of  the  MACN  and  was  unable  to  find 
specimens  from  La  Pampa.  LJA  also  could  not  locate  this  species  for  La 
Pampa  in  the  MACN  collection.  The  inclusion  of  this  species  in  the 
herpetofauna  of  La  Pampa  is  herein  considered  doubtful. 


Infraorder  Autarchoglossa  Wagler,  1830 

Branch  Scincomorpha  Camp,  1923 

Superfamily  Lacertoidea  Camp,  1923 

Line  Lacertiformes  Estes,  de  Queiroz  and  Gauthier,  1988 

Family  Gymnophthalmidae  Merrem,  1820 

Genus  Pantodactylus  Dumeril  and  Bibron,  1839 

Pantodactylus  schreibersi  schreibersi  (Wiegmarm,  1834) 

Specimens  examined:  Loventue  department:  Luan  Toro, 

Estancia  El  Toro  (RVP  154).  Realico  department:  Realico  (ZV-UNRC 
1836,  2494,  2918).  Toay  department:  Bajo  La  Pala,  Estancia  El  Fincen 
(RVP  183).  Observed  in  Rancul  department  (Loma  Lonco  Vaca). 


Family  Teiidae  Gray,  1827 
Subfamily  Teiinae  Merrem,  1820 
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Genus  Cnemidophorus  Wagler,  1830 
Group  longicaudus 

Cnemidophorus  longicaudus  (Bell,  1843) 

Specimens  examined:  Chical  Co  department:  Estancia  Puerta 
Grande  (RVP  91-96);  La  Humada  (MACN  29144-29148).  Puelen 
department:  Los  Carrizales  (RVP  127);  Salitral  de  la  Perra,  Cerros  Bayos 
(Calera  Puelen)  (RVP  160);  Cerro  Colon  (RVP  175-176);  Ruta  Nacional 
21,  km.  205  (MACN  22044-22045).  Observed  in  Limay  Mahuida 
department  (Laguna  Quiroga). 


Genus  Teius  Merrem,  1820 

Teius  oculatus  (D'Orbigny  y  Bibron,  1837) 

Specimens  examined:  Caleu  Caleu  department:  Almacen  El  52 
(RVP  72-74);  Estancia  Los  Guadales  (RVP  168-169).  Capital 
department:  Santa  Rosa  (RVP  62).  Guatrache  department:  10  km  S 
Peru,  Route  35  km  196  (RVP  71);  General  Campos  (IADIZA-CH  234). 
Lihue  Calel  department:  36  km  N  Cuchillo  Co,  Estancia  Luan  Cura  Hue 
(RVP  20).  Realico  department:  Realico  (ZV-UNRC  441-442,  931-934, 
1369).  Chical  Co  department:  Cerro  Centinela  (RVP  110-111).  Toay 
department:  Parque  Luro  (RVP  63).  Utracan  department:  Estancia  Arco 
Iris  (RVP  43).  Observed  in  Capital  department  (Anguil)  and  in  Rancul 
department  (Loma  Lonco  Vaca). 


Subfamily  Tupinambinae  Daudin,  1802 

Genus  Tupinambis  Daudin,  1803 

Tupinambis  rufescens  (Gunther,  1871) 

Specimens  examined:  Caleu  Caleu  department:  Estancia  Santa 
Elena  (RVP  5).  Chical  Co  department:  Estancia  Puerta  Grande  (RVP 
114).  Limay  Mahuida  department:  Estancia  Medanos  Blancos  (RVP  34). 
Utracan  department:  25  km  E  Chacharramendi  (MACN  22043). 
Observed  in  Puelen  department  (Casa  de  Piedra  and  Cerro  Agua  Poca) 
and  in  Utracan  department  (10  km  SW  Chacharramendi). 
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Tupinamhis  merianae  (Dumeril  and  Bibron,  1839) 

The  presence  of  this  species  in  La  Pampa  province  has  not  been 
possible  to  confirm  due  to  the  absence  of  specimens  in  the  collections 
surveyed  or  the  lack  of  catalogued  specimens  reported  in  the  literature* 
Nevertheless,  Gallardo  (1971)  mentions  the  species  for  Guatrache, 
Utracan,  and  Caleu  Caleu  departments.  The  species  name  follows 
Avila-Fires  (1995),  who  determined  that  the  name  teguixin  was 
preoccupied  by  the  taxon  Tupinambis  nigropunctatus  found  in  the 
northern  part  of  South  America. 


Branch  Anguimorpha  Furb  ringer,  1900 
Family  Anguidae  Gray,  1825 
Subfamily  Diploglossinae  Cope,  1864 
Genus  Ophiodes  Wagler,  1828 
Ophiodes  intermedins  Boulenger  1894 

Specimens  examined:  Toay  department:  Farque  Luro  (RVF  70). 

This  would  be  the  first  record  of  this  genus  based  on  a  specimen 
collected  in  the  province,  despite  the  fact  that  Orrego-Aravena  (1979) 
mentions  the  species  O,  vertebralis  as  found  in  Capital  department 
(Anguil)  and  in  Chapaleufu  department  (Intendente  Alvear). 


Infraorder  Amphisbaenia  Gray,  1844 
Family  Amphisbaenidae  Gray,  1825 
Genus  Amphisbaena  Linnaeus,  1758 
Group  angustifrons 

Amphisbaena  angustifrons  angustifrons  (Cope  1863)  x  A.  angustifrons 
plumbea  (Gray  1872) 

Specimens  examined:  Capital  department:  Santa  Rosa  (RPV  64, 
167,  CENAI  59);  10  km  NE  Mauricio  Mayer,  El  Madrono  (MACN 
23260).  Chical  Co  department:  La  Humada  (MACN  33886-33887). 
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Realico  department:  Realico  (ZV-tJNRC  1806,  2378).  Toay  department: 
Estancia  Quitrahue  (RVP  208).  These  specimens  were  identified  as 
hybrids  by  R.  Montero  (Fundacion  Miguel  Lillo,  Universidad  Nacional  de 
Tucuman). 


Amphisbaena  darwini  heterozonata  Burmeister  1861 

The  presence  of  this  species  in  La  Pampa  has  been  confirmed  by 
Montero  (1994),  but  we  are  uncertain  on  which  specimens  this  statement 
is  based. 


Genus  Anops  Bell,  1833 
Anops  kingi  Bell,  1833 

Specimens  examined:  Capital  department:  Santa  Rosa  (RVP  64). 
Lihue  Calel  department:  10  km  N  Cuchillo  Co,  Estancia  El  Alamo  (RVP 
45).  Limay  Mahuida  department:  Estancia  Medanos  Blancos  (RVP  32); 
Estancia  La  Vizcaina  (MACN  18051).  Toay  department:  Estancia  La 
Florida  (CC-UNLPam  176);  Parque  Luro  (RVP  87). 


Infraorder  Serpen tes  Linnaeus,  1766 

Branch  Scolecophidia  Hoffstetter,  1955 

Superfamily  Typhlopoidea  Dowling  and  Duellman,  1978 

Family  Leptotyphlopidae  Stejneger,  1939 

Genus  Leptotyphlops  Fitzinger,  1843 


In  the  collections  examined  and  in  the  publications  consulted  ,  we 
did  not  find  confirmation  of  the  presence  of  the  following  species 
mentioned  for  La  Pampa  by  Williams  and  Francini  (1991):  Leptotyphlops 
albifrons,  L.  muhoai,  and  L.  borrichiana  (the  latter  mentioned  as  of  probable 
existence  in  La  Pampa).  Leptotyphlops  albifrons  is  mentioned  by  Orrego- 
Aravena  (1971)  as  collected  in  the  Lihue  Calel  sierras;  this  author  does 
not  mention  any  other  leptotyphlopid  for  La  Pampa. 
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Group  albifrons 

Leptotyphlops  australis  Freiberg  and  Qrejas  Miranda.  1968 

Specimens  examined:  Caleu  Galen  department:  Almacen  El  52, 
Estancia  La  Chola  (RVP  83).  Chical  Co  department:  Estancia  El  Puma 
(RVP  28).  Lihue  Calel  department:  Lihue  Calel  (MACN  25335,  27606). 
Puelen  department:  Cerro  Colon  (RVP  177);  Salitral  de  la  Perra,  Puesto 
Rogueira  (RVP  155-156);  5  km  N  Puelen  (IBA-UNC  940). 


Group  dulcis 

Leptotyphlops  unguirostris  (Boulenger,  1902) 

Specimens  examined:  Lihue  Calel  department:  Lihue  Calel 
(MACN  25026).  Limay  Mahuida  department:  Laguna  Quiroga  (RVP 
14-16);  Estancia  Medanos  Blancos  (RVP  31). 


Superfamily  Colubroidea  Oppel,  1811 

Family  Elapidae  Boie,  1827 

Subfamily  Elapinae  Boie,  1827 

Genus  Micrurus  Wagler,  1824 

Micrurus  pyrrho cryptus  (Cope,  1862) 

Specimens  examined:  Chadileo  department:  Santa  Isabel  (RVP 
171).  Curaco  department:  30  km  N  Gobemador  Duval  (IBA-UNC  685); 
12  km  SW  Lihue  Calel  (RVP  213).  Lihue  Calel  department:  Sierra  Pichi 
Mahuida,  Rio  Colorado  bank  (MACN  34370);  Puelches,  4  km  E  Central 
Hidronor  (RVP  222).  Puelen  department:  Los  Carrizales  (RVP  130); 
Salitral  de  la  Perra,  Puesto  Rogueira  (RVP  150);  Casa  de  Piedra  (CC- 
UNLPam  17).  Observed  in  Puelen  department  (Casa  de  Piedra). 


Family  Colubridae  Oppel,  1811 
Genus  Clelia  Fitzinger,  1826 
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delta  clelia  clelia  (Daudin  1803) 

Specimens  examined:  Lihue  Calel  department:  Estancia  Los 
Ranqueles  (RVP  116).  Toay  department:  Medanos  de  Toay  (CO 
UNLPam  57).  Observed  in  Toay  department  (50  km  NW  of  Santa  Rosa, 
Estancia  Calchahue). 


Clelia  rustica  (Cope,  1878) 

Specimens  examined:  Realico  department:  Realico  (ZV-UNRC 
935).  Observed  in  Conhelo  department  (Winifreda)  and  in  Capital 
department  (Santa  Rosa). 

Williams  and  Franc  ini  (1991)  do  not  mention  the  presence  of  this 
species  for  La  Pampa.  The  last  revision  of  the  genus  in  Argentina  made 
by  Scrocchi  and  Vinas  (1990)  does  not  include  any  specimen  from  La 
Pampa,  but  reports  two  specimens  from  Chubut  and  Rio  Negro,  so  it 
was  feasible  to  find  this  species  in  La  Pampa.  Nevertheless,  the 
specimens  mentioned  above  are  the  first  records  for  the  province. 


Genus  Elapomorphus  Wiegmann,  1843 

Elapomorphus  spegazzinii  suspectus  Amaral,  1924 

Specimens  examined:  Capital  department:  Santa  Rosa  (RVP 
190).  Lihue  Calel  department:  Lihue  Calel  (MACN  20548).  Observed 
and  photographed  in  Loventue  department  (Estancia  San  Eduardo, 
Laguna  El  Chahar,  Puesto  El  Cheto). 


Genus  Liophis  Wagler,  1830 
Group  poecilogyrus 

Liophis  poecilogyrus  platensis  Amaral,  1944 

Specimens  examined:  Capital  department:  Santa  Rosa  (RVP  52). 
Conhelo  department:  Winifreda  (RVP  137).  Realico  department:  Realico 
(ZV-UNRC  3149,  FML  2680).  Observed  in  Quemu  Quemu  department 
(Colonia  Baron). 
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Group  sagittifer 

Liophis  sagittifer  sagittifer  (Jan,  1863) 

Specimens  examined:  Lihue  Calel  department:  Lihue  Calel 
(MACN  20555-20557).  Observed  in  Puelen  department  (Gobemador 
Ayala). 


Genus  Lystrophis  Cope,  1885 
Lystrophis  histricus  (Jan  1863) 

Cited  by  Vinas  and  Olmedo  (1988)  for  Loventue  department: 
Loventue  (MACN  7190). 


Lystrophis  d'orbignyi  (Dumeril,  Bibron  and  Dumeril,  1854) 

Specimens  examined:  Capital  department:  Santa  Rosa, 

Universidad  Nacional  de  La  Pampa  Campus  (CC-UNLPam  61-62). 
Loventue  department:  35  km  SW  Carro  Quemado,  Las  Vertientes 
(MACN  23276).  Realico  department:  Realico  (ZV-UNRC  1812,  1819, 
2379,  2380).  Toay  department:  Estancia  La  Florida  (CC-UNLPam  155). 
Utracan  department:  between  General  Acha  and  Padre  Buodo  (RVP 
221). 


Lystrophis  semicinctus  (Dumeril,  Bibron  and  Dumeril,  1854) 

Specimens  examined:  Atreuco  department:  Doblas  (MACN 
24751).  Hucal  department:  Abramo  (MACN  36232).  Lihue  Calel 
department:  Parque  Nacional  Lihue  Calel  (MACN  32254).  Loventue 
department:  35  km  SW  Carro  Quemado,  Las  Vertientes  (MACN  23275). 
Puelen  department:  Casa  de  Piedra  (RVP  210).  Observed  in  Utracan 
department  (Estancia  Arco  Iris). 

This  species  has  been  listed  by  Scrocchi  and  Cruz  (1993)  from  a 
number  of  localities  in  La  Pampa  and  are  as  follows.  Capital 
department:  Santa  Rosa;  Loventue  department:  Victorica,  locality 
unspecified;  Chalileo  department:  Santa  Isabel;  Conelo  department: 
Conelo;  Puelen  department:  25  de  Mayo;  Toay  department:  Toay. 
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Genus  Oxyrhopus  Wagler,  1830 

Oxyrhopus  rhombifer  bachmanni  (Weyenbergh,  1876) 

Specimens  examined:  Lihue  Calel  department:  Lihue  Calel 
(MACN  32255).  Loventue  department:  Luan  Toro,  Estancia  El  Toro, 
(RVF  153).  Maraco  department:  General  Pico  (CENAI  3341).  Toay 
department:  Bajo  La  Pala,  Estancia  El  Fincen  (RVP  181);  Parque  Luro 
(RVP  211).  LJtracan  department:  Quehue  (CC-UNLPam  71-72). 
Observed  in  Rancul  department  (Loma  Lonco  Vaca). 


Genus  Philo  dry  as  Wagler,  1830 
Philodryas  patagoniensis  (Girard,  1857) 

Specimens  examined:  Atreuco  department:  15  km  NE  Macachm 
(MACN  36354).  Caleu  Caleu  department:  Estancia  Los  Guadales  (RVP 
170).  Capital  department:  Santa  Rosa  (MACN  30356);  Colonia  Ines  y 
Carlota  (MACN  23283-23284).  Catrilo  department:  Uriburu  (route  5) 
(MACN  23280).  Lihue  Calel  department:  Estancia  Luan  Cura  Hue 
(RVP  25);  Lihue  Calel  (MACN  32789).  Loventue  department:  35  km  SW 
Carro  Quemado,  Las  Vertientes  (MACN  23266).  Maraco  department: 
General  Pico  (MACN  19744).  Realico  department:  Realico  (ZV-LJNRC 
935,  1804).  Toay  department:  Colonia  Roca  (CC-UNLPam  170);  Bajo 
La  Pala,  Estancia  El  Pincen  (RVP  182);  Parque  Luro  (RVP  53,  69,  89). 
Observed  in  Atreuco  department  (Macachm)  and  in  Lihue  Calel 
department  (Cuchillo  Co). 


Philodryas  psammophideus  psammophideus  Gunther,  1872 

Specimens  examined:  Chalileo  department:  Santa  Isabel  (RVP 
172).  Lihue  Calel  department;  Lihue  Calel  (MACN  34792).  Limay 
Mahuida  department:  Limay  Mahuida  (RVP  67).  Loventue  department: 
Estancia  La  Elenita  (RVP  39).  Toay  department:  Estancia  La  Florida 
(CC-UNLPam  64). 
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Philodryas  trilineatus  (Burmeister,  1861) 

Specimens  examined:  Chadileo  department:  10  km  S  Santa 
Isabel  (RVP  1).  Cura  Co  department:  Gobemador  Duval  (RVP  54), 
Lihue  Calel  department:  Estancia  Luan  Cura  Hue  (RVP  21);  Lihue  Calel 
(MACN  27312,  32584,  34793);  Cerro  de  los  Viejos  (MACN  28769). 
Observed  in  Puelen  department  (Gobemador  Ayala  and  Cerros  Bay  os, 
Calera  Puelen,  Salitral  de  la  Perra). 


Genus  Phimophis  Cope,  1860 
Phimophis  vittatus  (Boulenger) 

Serie  (1921)  cited  this  species  for  La  Pampa,  but  from  that  time 
its  presence  in  the  province  has  not  been  confirmed,  although  Cei  (1986) 
indicates  a  doubtful  locality  south  of  Santa  Rosa,  Capital  department. 


Genus  Pseudablabes  Boulenger,  1896 
Pseudablabes  agassizzi  (Jan,  1863) 

Specimens  examined:  Lihue  Calel  department:  Lihue  Calel 
(MACN  34794).  Toay  department:  Estancia  La  Florida  (CC-UNLPam 
64);  Toay  (RVP  119). 

Cited  by  Vinas  et  al.  (1989)  for  Lihue  Calel  department  (Parque 
Nacional  Lihue  Calel)  (MACN  30721,  30831-30833). 


Genus  Pseudotomodon  Koslowsky,  1896 

Pseudotomodon  trigonatus  (Leybold,  1873) 

Specimens  examined:  Lihue  Calel  department:  Lihue  Calel 
(MACN  20549).  Limay  Mahuida  department:  Limay  Mahuida  (RVP 
191).  Utracan  department:  20  km  S  of  Chacharramendi  (ZV-UNRC 
2449).  Observed  in  Puelen  department  (Cerro  Colon). 
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Genus  Tomodon  Dumeril,  Bibron  and  Dumeril,  1854 
Tomodon  ocellatus  Dumeril,  Bibron  and  Dumeril,  1854 

Specimens  examined:  Chical  Co  department:  La  Humada  (RVP 

2). 

This  species  was  first  recorded  for  La  Pampa  province  by 
Siegen thaler  et  al.  (1990a),  and  according  to  the  map  given  by  Cei  (1993) 
it  would  be  the  southernmost  locality  for  the  species  in  Argentina 

Family  Viperidae  Bonaparte,  1831 

Subfamily  Crotalinae  Bonaparte,  1831 

Genus  Bothrops  Wagler  (in  Spix),  1824 

Bothrops  alternatus  Dumeril,  Bibron  and  Dumeril,  1854 

Observed  in  Toay  department  (50  km  NW  Santa  Rosa,  Estancia 
Calchahue). 


Bothrops  ammodytoides  Leybold,  1873. 

Specimens  examined:  Atreuco  department:  Macachin  (CC- 
UNLPam  76-77);  Potrillo  Oscuro,  30  km  SW  Santa  Rosa  (MACN 
30006).  Lihue  Calel  department:  Lihue  Calel  (MACN  20558);  Estancia 
Luan  Cura  Hue  (RVP  22).  Loventue  department:  Estancia  La  Elenita 
(RVP  40);  Ongamira,  20  km  E  Carro  Quemado  (MACN  23262).  Puelen 
department:  Cochico,  Altos  de  Cochico  (MACN  22061).  Toay 
department:  Lote  1-VIII-C  (CC-UNLPam  441).  Utracan  department:  20 
km  SW  Chacharramendi,  Campo  Marquez  (RVP  184).  Observed  in 
Loventue  department  (Victorica,  Escuela  Agricola  Ganadera)  and  in 
Atreuco  department  (Salinas  Grandes  de  Hidalgo). 


Bothrops  neuwiedi  diporus  Cope,  1862 

Specimens  examined:  Atreuco  department:  Potrillo  Oscuro,  30 
km  SW  Santa  Rosa  (MACN  28313).  Lihue  Calel  department:  Lihue 
Calel  (MACN  27313-27314,  31383).  Puelen  department:  Casa  de  Piedra 
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(CC-UNLPam  16,  58).  Observed  in  Puelen  department  (Casa  de 
Piedra).  Observed  and  photographed  in  Lihue  Calel  department 
(Parque  Nacional  Lihue  Calel). 


Williams  and  Francini  (1991)  and  earlier  authors  have  mentioned 
the  probable  presence  of  Boa  constrictor  occidentalis  Philippi  in  La  Pampa 
province,  but  it  has  not  been  possible  to  confirm  that  its  distribution 
really  reaches  the  limits  of  the  province  nowadays.  Orrego-Aravena 
(1971)  mentions  that  the  species  was  found  for  the  first  time  in  the 
sierras  of  Lihue  Calel,  but  did  not  indicate  where  the  specimens  found, 
Orrego-Aravena  (1979)  later  mentions  it  from  other  two  localities  in 
Conelo  department;  Winifreda  and  Eduardo  Castex.  A  skin  of  doubtful 
source,  although  supposedly  from  a  specimen  from  La  Pampa,  is  found 
in  the  Museo  Provincial  de  Historia  Natural  of  Santa  Rosa,  La  Pampa. 
It  is  possible  that  in  historic  times  this  species'  distribution  included  the 
province,  but  that  at  the  present  it  no  longer  exists  in  La  Pampa.  With 
this  species  it  could  be  the  case  that  the  lack  of  preserved  material  would 
be  related  to  the  difficulties  that  involve  the  preservation  of  large  reptiles, 
which  can  also  be  said  in  the  case  for  Tupinambis  merianae  and  Crotalus 
durissus  terrificus.  Regarding  the  latter,  in  the  reviews  by  Cei  (1986;  1993) 
no  documented  locality  exists,  although  this  rattlesnake  is  mentioned  as 
distributed  in  La  Pampa  province.  Recently,  SIT  took  field  trips  to 
numerous  localities  within  the  province  without  finding  any  specimen  of 
either  of  these  species,  or  finding  any  unequivocal  reference  of  their 
existence  among  rural  dwellers. 
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APPROACH  DISTANCE  IN  GALAPAGOS  LAVA 
LIZARDS  (MICROLOPHUS  (  =  TROPIDURUS), 
TROPIDURIDAE) 


Gregory  J.  Watkins-Colwell 


Observations  of  Galapagos  lava  lizards  (Microlophus, 
Tropiduridae)  were  made  to  determine  the  effect  of  introduced 
predators,  age,  sex,  temperature,  spedes  and  population  on 
approach  distance.  The  effects  of  introduced  predators,  age  and 
sex  were  insignificant  (p>  0.05).  The  effects  of  temperature  and 
population  were  significant  (p<  0.01).  A  significant  effect  was 
also  found  for  species  (p<  0.5)  with  the  approach  distance  of 
each  species  differing  from  that  of  the  other  two  species.  This 
could  indicate  the  importance  of  local  habitat  characteristics, 
including  vegetation  and  temperature,  in  shaping  the  approach 
distance  of  lizards. 


Animals  have  several  means  of  dealing  with  potential  predators. 
Among  these  are  aggressive  behavior  and  escape  behavior.  While  both 
have  been  observed  within  a  single  species  of  lizard  (Hertz  et  al.  1982), 
escape  behavior  is  usually  seen  in  lizards  (Greene  1988).  The  details  of 
lizard  escape  behavior  are  outlined  at  some  length  elsewhere  (Schall  and 
Pianka  1980).  Within  animals  in  general  the  11  approach  distance”  can  be 
defined  as  the  distance  from  a  perceived  predator  at  which  the  subject 
(potential  prey)  flees.  Approach  distance  can  be  affected  by  a  number  of 
ecological  factors.  Dill  and  Houtman  (1987)  found  that  gray  squirrels 
(Sciurus  carolinensis)  have  a  greater  approach  distance  when  they  are 
further  from  cover.  Snell  et  al.  (1988)  described  a  similar  situation  for 
Galapagos  lava  lizards  ( Microlophus  (=  Tropidurus)  albemarlensis)  with 
those  in  more  open  areas  having  a  greater  approach  distance  than  those 
in  cover-rich  areas  (see  Frost  1992  for  taxonomy).  Within  ecto therms, 
body  temperature  has  also  been  linked  to  approach  distance,  with  warm 
animals  having  shorter  approach  distances  than  cool  animal  (Rand 
1964).  In  addition,  individual  experience  could  affect  approach 
distance.  Goodey  and  Liley  (1986)  found  that  guppies  ( Poecilia 
reticulata ),  that  had  early  experience  with  predators  successfully  escaped 
predation  better  than  inexperienced  guppies.  Putting  this  into  an 
ecological  context  it  seems  that  animals  in  good  habitat  with  plenty  of 
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cover  should  have  longer  approach  distances  if  they  are  in  a  predator 
rich  environment. 

Snell  et  al  (1988)  noted  higher  predation  in  open  areas  that  could 
explain  the  higher  approach  distance  of  lava  lizards  in  those  areas.  In 
addition  to  the  native  predators  noted  by  Snell  et  al.  (1988)  many  of  the 
islands  in  the  archipelago  also  have  introduced  predators.  Introduced 
predators  to  the  islands  include  dogs,  cats  and  rats  (Jackson  1989). 
Because  of  the  high  incidence  of  introduced  predators  in  the  Galapagos 
Islands  a  comparison  of  approach  distance  of  lava  lizards  from  different 
islands  could  reveal  the  impact  of  introduced  predators  on  lizard  escape 
behavior. 

Methods 

Data  were  collected  in  the  Galapagos  Islands  from  22  May  1990 
to  28  May  1990.  Data  were  collected  on  the  islands  of  San  Cristobal, 
Espahola,  Santa  Cruz,  Plaza  Sur,  Bartolome,  Santiago,  Femandina  and 
Isabela.  A  total  of  165  lizards  were  observed.  Data  on  approach 
distance,  ambient  temperature,  sex  and  age  class  of  the  animals  (juvenile 
vs.  adult)  were  collected.  Approach  distance  was  determined  by 
walking  at  a  relatively  constant  pace  in  a  straight  line  toward  a  lizard. 
The  distance  at  which  the  lizard  moved  away  from  the  approach  was 
recorded  as  the  approach  distance  which  was  measured  to  the  nearest 
cm.  Failure  to  move  was  recorded  as  an  approach  distance  of  zero. 
Ambient  temperature  was  measured  after  approach  distance 
observations.  Temperature  was  taken  in  the  observer's  shadow  roughly 
15  cm  above  the  animal's  location  when  first  sighted.  Sex  was 
determined  by  color  pattern,  females  having  a  red  or  orange  gular  and 
neck.  The  presence  of  introduced  predators,  if  not  based  upon  visual 
evidence,  was  based  upon  published  reports  (Jackson  1989). 

Data  on  approach  distance  were  analyzed  using  an  ANOVA  and 
Duncan  Multi-range  Analysis. 


Results 

Approach  distance  varied  widely  (0-250  cm)  with  island 
population  means  ranging  from  34-82  cm  (Table  1).  Males  and  females 
show  approach  distances  that  are  not  significantly  different  (p>0.10). 
Likewise,  the  effect  of  age  class  (juvenile  vs.  adult)  on  approach  distance 
was  insignificant  (p>  0.10)  as  was  the  effect  of  introduced  predators  (p> 
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0.10).  However,  each  species  of  lizard  had  an  approach  distance  that 
was  significantly  different  from  the  other  two  species  (p<  0.05).  In 
addition,  each  population,  regardless  of  species,  had  a  significantly 
different  approach  distance  from  all  other  populations  (p  <  0.01). 
Temperature  also  had  a  significant  effect  on  approach  distance  (p<  0.01) 
although  the  relationship  was  not  linear. 


Discussion 

The  results  indicate  that  factors  other  than  age,  sex  and  the 
presence  of  introduced  predators  are  important  in  the  formation  of 
individual  approach  distance  in  Galapagos  lava  lizards.  The  force  that 
shapes  approach  distance  must  act  equally  on  all  members  of  the 
species,  regardless  of  sex  or  age.  Additionally,  the  pressure  on  lava 
lizards  caused  by  native  predators  is  apparently  not  compounded  by  the 
introduction  of  new  predators.  Perhaps  these  new  predators  do  not 
actively  seek  out  lava  lizards  when  larger  prey  are  available,  such  as  bird 
chicks  and  iguanas  (Kruuk  and  Snell  1981). 

As  with  other  lizard  species  ambient  temperature  proved  to  be  a 
factor  that  affected  approach  distance.  Rand  (1964)  suggested  that  the 
reason  temperature  inversely  affects  approach  distance  in  ectotherms  is 
that  cooler  ectotherms  move  slower  and  are  easier  prey  than  warmer 
ectotherms.  Therefore,  a  cool  lizard  should  flee  a  potential  predator 
earlier  than  a  warm  lizard.  Christian  and  Tracy  (1981)  lent  some 
support  to  Rand  by  demonstrating  an  increase  in  the  sprint  speed  of 
juvenile  Conolophus  pallidus  with  increased  body  temperature.  Hertz,  et 
al.  (1982)  found  a  similar  relationship  between  sprint  speed  and  body 
temperature  in  Agama  savignyi.  In  the  present  study  of  lava  lizards, 
however,  it  was  not  possible  to  measure  body  temperature  due  to  park 
service  regulations.  There  was  no  direct  correlation  between  ambient 
temperature  and  approach  distance.  Animals  in  temperatures  of  2 8X2 
had  roughly  the  same  approach  distance  as  those  exposed  to  32°C  (see 
Table  2).  Perhaps,  if  the  same  cohort  has  observed  over  an  extended 
period  of  time  and  a  variety  of  ambient  temperatures  a  more  linear 
relationship  would  be  found.  Due  to  logistic  constraints  and  the 
conditions  under  which  these  observations  were  made,  long  term 
observations  were  not  possible. 

The  effect  of  island  population  on  approach  distance  can 
possibly  be  attributed  not  to  population  differences,  but  to  habitat  and 
microhabitat  differences  between  islands.  Snell  et  al.  (1988)  found  that 
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lava  lizards  from  more  exposed  areas  of  Plaza  Sur  had  a  greater 
approach  distance  than  did  conspecifics  from  more  heavily  vegetated 
areas  of  the  same  island.  It  seems  likely  that  differences  in  the  mean 
approach  distance  of  the  lava  lizards  on  each  island  could  be  due,  in 
part,  to  differences  in  vegetation.  Certainly  animals  observed  on  Plaza 
Sur  were  in  more  open  areas  than  those  observed  on  Santa  Cruz. 
Conversely,  since  many  animals  were  found  on  or  near  the  path,  and 
thus  in  the  open,  it  seems  likely  that  the  vegetation  in  the  habitat  would 
affect  the  destination  of  a  fleeing  reptile  more  than  it  would  affect  its 
approach  distance.  Schall  and  Pianka  (1980)  rate  escapes  based  upon 
the  destination  of  the  escapee.  A  lizard  can  either  flee  from  an  open  area 
to  shelter,  or  from  an  open  area  to  another  open  area,  among  other 
possibilities.  Animals  in  areas  with  a  high  density  of  vegetation  could  be 
more  likely  to  run  to  shelter  while  those  in  vegetation  poor  areas  could  be 
more  likely  to  run  to  another  open  area.  Whether  or  not  this  should 
affect  the  approach  distance  is  uncertain.  Dill  and  Houtman  (1987) 
found  that  squirrels  further  from  shelter  (a  tree)  would  flee  a  potential 
predator  before  those  that  were  closer  to  shelter.  In  their  case,  the 
density  of  vegetation  would  almost  certainly  affect  approach  distance. 
However,  unlike  squirrels  Microlophus  are  essentially  saxicolous  and  not 
arboreal  (Jackson  1989;  Stebbins  et  al.  1967).  Without  more  data  on  the 
destination  of  fleeing  lava  lizards,  the  question  of  habitat  effect  on 
approach  distance  cannot  be  properly  addressed. 

Each  of  the  three  species  observed  had  an  approach  distance 
significantly  different  from  the  other  two  species.  It  is  possible  that  each 
taxon  has  its  own  characteristic  response  to  predation.  Alternatively, 
Huey  and  Bennett  (1987)  found  that  the  thermal  dependence  of  sprinting 
in  some  Australian  skinks  (Lygosominae)  varies  between  genera. 
Although  they  found  only  a  tight  coadaptation  at  the  genus  level,  it 
seems  possible  that  allopatric  speciation  could  result  in  species  with 
different  thermal  preferences  and  optimal  temperatures  for  sprinting. 
This  could  affect  approach  distance  (Rand  1964).  Perhaps  the  species- 
specific  character  is  not  approach  distance,  but  rather  on  the  physiology 
that  results  in  a  specific  approach  distance. 

In  summary,  the  forces  that  affect  approach  distance  act  on 
Galapagos  lava  lizards  regardless  of  sex,  age  or  the  presence  of 
introduced  predators.  The  significant  effects  of  island  population, 
species  and  temperature  are  probably  all  linked  to  the  species  thermal 
optimum  for  sprinting.  Further  observations  into  the  thermal  preference 
and  escape  performance  of  several  populations  of  Galapagos  lava 
lizards  could  reveal  more  specific  environmental  effects. 
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Table  1.  Mean  approach  distances  (AD)  of  Microlophus  spedes  observed  on 
each  island.  M=  male,  F=  female,  A=  adult,  J=  juvenile. 


Island  (no.  obs.) 

AD  cm  (M/F) 

Ad  cm  (A/J) 

Mean  total 

Bartolome  (n=8) 

15/49 

34/45 

. . 36 . 

Femandina  (n=29) 

43/50 

46.5/38 

43 

Espahola  (n=40) 

48/36 

41/14 

34 

Isabela  (n=8) 

42/60 

44/NA 

44 

Plaza  Sur  (n=12) 

82/81 

82/NA 

82 

San  Cristobal  (n=8) 

45/88 

39/130 

72 

Santa  Cruz  (n=42) 

82/51 

63/35 

60.5 

San  Salvador  (n=18) 

30/44 

34/NA 

34 
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Table  2.  Mean  ambient  temperature  and  Microlophus  species  observed  on  each 
island. 


Island  (no.  obs.) 

Species 

Temperature  °C 

Bartolome  (n=8) 

albemarlensis 

30 

Femandina  (n=29) 

albemarlensis 

31-32 

Espahola  (n=40) 

delanonis 

28 

Isabela  (n=8) 

albemarlensis 

32.5 

Plaza  Sur  (n=12) 

albemarlensis 

30.5 

San  Cristobal  (n=8) 

bivittatus 

29 

Santa  Cruz  (n=42) 

albemarlensis 

31 

San  Salvador  (n=18) 

albemarlensis 

29.5 
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ECOLOGICAL  NOTES  AND  POPULATION  ESTIMATES 
ON  THE  COMMON  TREE  FROG  SCINAX NASICA 
COPE,  1862  (ANURA:  HYLIDAE)  FROM 
NORTHEASTERN  ARGENTINA 


A.  Alberto  Yanosky  and  James  R.  Dixon 


A  description  of  growth,  reproduction,  larval  duration, 
tadpoles,  and  estimated  density  of  the  common  house  frog, 
Scinax  nasica ,  is  given  for  a  wet  Chaco  region  in  northeastern 
Argentina. 


Scinax  nasica  was  described  by  Cope  from  specimens  collected 
from  the  Parana  Basin.  This  relatively  small,  slender,  dorsally  x- 
patterned  tree  frog,  is  a  common  frog  of  the  Chaco  region,  and  is 
distributed  in  lowland  habitats  of  Brazil,  Paraguay  and  Argentina.  It  is 
also  typically  found  in  and  around  human  dwellings.  Scinax  nasica  is 
frequently  found  in  moist  resting  sites  during  the  dry  season  and  begins 
breeding  at  the  onset  of  annual  rains  (Lutz  1973;  Cei  1980).  Some 
ecological  comments  for  this  species  in  northeastern  Argentina  appeared 
in  Yanosky  (1989)  and  Yanosky  et  al  (1993). 


Materials  and  Methods 


Scinax  nasica  was  reported  for  the  province  of  Formosa, 
northeastern  Argentina,  by  Yanosky  et  al  (1993),  from  the  grounds  of  El 
Bagual  Biological  Station,  within  El  Bagual  Reserve  (26°lCf5TS, 
58°56'39"W)/  approximately  110  km  southwest  of  the  city  of  Formosa 

(Fig.  1). 

El  Bagual  Reserve  is  characterized  by  marshes  and  permanent 
shrubby  savannas  interspersed  with  different  woody  stages.  Annual 
rainfall  varies  between  100  and  200  cm,  with  minimal  rainfall  records  in 
August  and  maximum  in  March-April.  Though  rains  occur  throughout 
the  year,  a  distinct  dry  season  occurs  from  May  to  October-November. 
Annual  ambient  humidity  averages  74%  and  temperature  averages  2KZ 
with  annual  records  for  -2°C  and  45 °C. 
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The  grounds  of  the  station  are  highly  valuable  for  the  frog's 
feeding  activity.  Three  mercury  lights,  other  scattered  external  outdoor 
and  building  lights,  as  well  as  diffuse  light  from  the  interior  of  the 
buildings,  illuminate  the  grounds  and  attract  a  large  number  of 
terrestrial  and  flying  insects.  These  lights  obviously  tended  to  concentrate 
frogs  to  certain  areas  of  the  grounds,  but  did  not  confine  feeding  activity 
to  the  brightly  lighted  areas.  About  0.1  ha  of  the  grounds  (including 
various  buildings.  Fig.  1),  were  surveyed  from  December  1993  to 
October  1994.  Grounds,  walls  of  buildings,  and  trees  were  searched  for 
the  presence  of  tree  frogs.  Frogs  were  located  with  the  aid  of  battery- 
operated  flashlights,  hand  caught,  placed  in  individual  plastic  bags 
marked  with  specific  capture  locality,  and  brought  to  the  laboratory  for 
individual  marks,  e.g.,  toe-clips.  Marking  methods  followed  those 
recommended  for  anurans  by  Heyer  et  al.  (1993). 

Snout-urostile  length  (SUL),  body  weight,  and  sex  were  recorded 
upon  capture,  and  succeeding  recapture  times.  A  snout-urostyle  length 
measurement  was  chosen  over  snout-vent  length  measurement  because 
accuracy  of  measurement  was  considerably  closer  of  the  same  frog 
measured  by  different  workers,  than  measurements  in  SVL.  Night 
surveys  were  conducted  two  hours  following  darkness,  usually  between 
2000-2200  h.  Temperature  and  rainfall  were  obtained  for  each  survey 
from  the  El  Bagual  meteorological  station. 

Our  spring  surveys  of  1994  permitted  us  to  classify  prior-winter 
marked  residents  as  present  or  absent.  Survival  estimates  were  based  on 
Turner's  (1977)  methodology  of  repeated  sampling  of  marked  animals. 

Population  size  was  estimated  by  three  different  methods: 
1.-  Schnabel  or  estimated  mean,  2.-  Schumacher-Eschmeyer  or 
regression,  and  3.-  Seber  or  non-estimated  mean,  with  the  calculation  of 
confidence  intervals  for  estimates  (Krebs  1989;  Telleria  1986).  All 
estimates  of  population  size  from  mark-recapture  studies  are  known  to 
have  biological  errors  in  their  assumption  as  well  as  sampling  errors, 
which  often  cause  incorrect  population  size  estimates.  These  associated 
errors  are  discussed  here.  However,  this  type  of  sampling  produced 
fairly  accurate  estimates  for  the  cricket  frog  (Pybum  1958)  and  the 
marine  toad  (Zug  and  Zug,  1979).  The  use  of  the  three  methods 
provided  a  somewhat  independent  means  for  comparisons  of  the 
estimates. 

For  all  three  methods,  an  important  assumption  is  that  the 
population  is  closed  (most  natural  populations  are  open).  We  saved  this 
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assumption  by  analyzing  data  over  short  periods  of  time.  Mortality  is 
assumed  to  be  the  same  in  both  marked  and  unmarked  part  of  the 
population.  Recruitment  is  assumed  to  occur,  but  sampling  over  short 
time  intervals  avoids  this  bias.  Finally  systematic  and  periodical 
sampling  of  the  same  area  provide  adequate  estimates  of  population 
size  when  assuming  uniform  mixing  of  marked  and  unmarked  animals 
and  frogs  are  equally  catchable. 


Results  and  Discussion 

Based  on  a  sample  size  of  794  Scinax  nasica,  283  (35.64%)  were 
recaptured  over  the  study  period.  A  total  of  125  (15.74%)  males  were 
captured  and  57  (57.2%)  were  recaptured.  Maximum  size  of  a  male  was 
35.6  mm  SUL  and  weighed  3.15  g.  A  total  of  450  (56.67%)  females  were 
captured  and  218  (48,44%)  were  recaptured.  Maximum  size  of  a  female 
was  35.7  mm  SUL  and  weighed  3.7  g.  The  latter  specimen  was  the 
maximum  size  in  this  study.  These  size  parameters  are  among  the  ones 
mentioned  by  Lutz  (1973)  and  Cei  (1980)  with  a  snout-vent  length 
(usually  larger  than  SUL)  ranging  between  27-34  mm,  rarely  more.  Sex 
ratio  differs  significantly  from  1:1  (X2  =  183.69;  P  <  0.005)  and  agrees 
with  a  maleifemale  ratio  of  1:3  (X2  =  3.22;  P  >  0.2).  A  total  of  34  (4.3%) 
juveniles  comprised  only  4.3%  of  the  total  sample.  Maximum  size  was 
21.0  mm  SUL  and  weighed  0.8  g. 

Snout-urostyle  length  vs  body  weight  relationships  are  shown  in 
Fig.  2.  Juveniles  appear  to  be  best  represented  by  a  straight  line  while 
adults  show  a  potential  maximum  length  at  36  mm  SUL.  Log 
transformed  variables  behaved  linearly  (r2  =  0.773)  with  maximum 
variability  in  juvenile  Scinax  nasica. 

Gravid  females  were  easily  recognized  because  of  lateral 
transparency  of  black  and  yellow  eggs;  while  males  develop  a  large 
yellow-orange  vocal  sac  in  the  throat  and  flash  yellow  colors  on  the  groin. 
The  smallest  size  for  a  gravid  female  was  21.2  SUL  and  0.7  g.  This  is 
indicative  of  maturity  at  59.4%  of  the  potential  adult  female  size. 
Females  with  eggs  are  not  reported  in  the  literature;  thus,  this 
information  is  basic  for  the  natural  history  of  the  species.  Finally  color 
and  dorsal  pattern  follow  descriptions  given  by  Lutz  (1973)  and  may 
well  include  more  than  those  known  for  the  species.  A  study  of  dorsal 
pattern  for  the  species  is  indeed  needed.  The  dorsal  x-pattern  is  present 
in  almost  all  of  the  specimens  captured,  but  some  specimens  remain 
without  dorsal  pattern.  These  specimens  bear  a  spotted  back  instead  of 
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a  particular  pattern.  We  have  no  reported  color  changes  in  specimens 
captured  and  held  for  hours  in  plastic  bags.  However,  enlarged  testes 
were  easily  observed  through  the  translucent  skin  during  the 
reproductive  season. 


Reproduction 

We  have  recorded  and  photographed  males  with  enlarged  vocal 
sacs,  calling  from  the  ground  at  the  edge  of  rainpools.  Amplexus  was 
observed  on  the  ground  and  in  the  water. 

This  species  initiated  calling  and  amplexus  during  a  103.5  mm 
rain  fall  on  12  November  1993.  Eggs  and  tadpoles  (Figure  3)  were  found 
in  all  ephemeral  and  permanent  water  sources  on  17  November. 
Metamorphosing  tadpoles  began  to  leave  water  on  2  December.  Various 
size  classes  of  metamorphosing  tadpoles  were  present.  In  descending 
order,  including  tailed  individuals,  total  length  of  transforming  tadpoles 
was  16,  15,  14,  13,  12.5,  12,  11.5,  11,  10.5  and  10  mm  (with  tail  stub), 
respectively.  We  suspect  eggs  hatched  quickly,  and  tadpoles  were 
present  in  rainpools  by  14  November.  If  our  dates  are  correct, 
transformation  from  egg  to  froglet  occurred  in  21  days  (12  November  -  2 
December).  Tadpoles  were  continuously  found  in  ponds  from  mid- 
November  through  February,  1993-94,  thus  reproduction  is  a  continuous 
event,  agreeing  with  our  records  of  near-continuous  calling  during  the 
same  period.  We  did  not  continuously  observe  calling  every  day,  but 
calls  were  heard  every  time  it  rained,  and  normally  for  three  to  four  days 
following  rain.  This  species  called  both  day  and  night  when  rains  are 
frequent.  During  one  period  when  rain  had  not  occurred  for  3  days,  one 
of  the  ephemeral  pools  began  drying,  and  about  112  transforming 
individuals  of  Scinax  nasica  left  the  water  in  one  evening. 

Fifteen  tadpoles  collected  in  the  study  area  and  maintained  in  the 
laboratory,  metamorphosed  at  an  average  SUL  of  10.31  ±  0.54  mm 
(range  9.4-11.4),  with  an  average  weight  of  0.08  ±  0.01  g  (range  0.06- 
0.11).  This  agrees  very  closely  with  wild-caught  individuals  (see  above). 
Recruitment  of  large  numbers  of  juveniles  into  the  local  sample  during 
the  study  period  was  unsubstantiated. 

From  early  June  through  early  September,  Scinax  nasica  was  not 
active  in  our  night  surveys,  but  isolated  specimens  were  observed  calling 
from  nearby  ponds  on  cold  winter  days. 
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The  winter  period  was  used  to  test  homogeneity  of  population 
size.  The  number  of  the  observed  and  expected  sample  size  between 
specimens  captured  prior  to  and  following  the  winter  period  were 
significantly  different  (X2  =  21.57;  dF  =  1;  P  <  0.001).  This  is  a  reflection 
of  the  number  of  times  that  animals  were  recaptured  during  the  pre¬ 
winter  and  post-winter  periods.  The  pre-winter  recapture  rate  of  0.33 
was  almost  doubled  during  the  post-winter  period  (0.57).  This  may  have 
occurred  because  of  higher  predation  or  unknown  deaths  of  individuals 
during  late  summer.  If  this  is  true,  we  may  have  marked  a  higher 
percentage  of  the  sample  than  we  estimated,  increasing  the  recapture 
rate  during  1994.  This  may  also  happen  in  conjunction  with  a  reduction 
in  juvenile  recruitment.  It  is  also  possible  that  mortality  or  emigration 
may  account  for  the  undetected  frogs. 

Table  1  shows  parameters  required  for  estimating  absolute 
densities  of  Scinax  nasica.  According  to  Schnabel's  method,  the  average 
density  of  Scinax  nasica  is  650  frogs  with  a  95%  confidence  interval  of 
578-721  specimens  (SE  =  36.66).  Bailey's  method  yielded  an  absolute 
density  of  626  with  a  95%  confidence  interval  of  581-724.  The  regression 
method  yielded  an  average  density  of  690  with  a  95%  confidence  interval 
of  662-721.  Absolute  density  for  Scinax  nasica  in  the  0.1  ha  study  area 
lies  between  578  and  724  individuals.  This  suggests  that  a  density 
between  5,780  to  7,240  individuals  per  hectare.  Based  on  our  average 
weight  (1.296  ±  0.55  g)  of  794  individuals,  a  total  biomass  of  Scinax 
nasica  per  hectare  lies  between  4.3  and  13.36  kg. 

The  arrangement  of  estimated  densities  for  the  sampling  period  is 
shown  in  Figure  4.  The  absence  of  data  for  winter  period  is  due  to 
decreased  ambient  temperatures  and  decrease  in  rainfall  and  inactivity 
of  individuals. 
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AN  INDIRECT  FORM  OF  PARENTAL  CARE  IN  A  HIGH 
ALTITUDE  VIVIPAROUS  LIZARD,  UOLAEMUS 
HUACAHUASICUS  (TROPIDURIDAE) 


Monique  Halloy  and  Stephan  Halloy 


The  presence  of  parental  care  in  a  tropidurid  lizard  from 
northern  Argentina  was  assessed.  Liolaemus  huacahuasicus  is  a 
viviparous  species  that  lives  at  high  altitudes  in  the  pre- Andes 
mountains.  It  has  been  suggested  that  either  of  these  two  factors 
may  select  for  parental  care.  We  observed  L.  huacahuasicus  in 
the  field  (135  lizard-active  days  spanning  three  years)  and  in 
captivity  (three  mothers,  their  12  offspring,  and  a  non-mother, 
during  three  weeks).  The  gestation  period  lasted  close  to  10 
months  and  females  lost  almost  half  their  body  weights  at 
parturition.  Direct  maternal  attendance  in  the  form  of  grooming 
of  the  neonate  was  not  found.  However,  an  indirect  type  of 
parental  care  in  the  form  of  female  defense  of  a  territory  in 
which  her  offspring  resided,  was  observed.  In  the  area 
defended  by  the  female,  the  neonates  had  access  to  food  and 
burrows  and  they  may  also  have  been  protected  from 
conspedfrc  predation.  The  territory  of  a  male  sometimes 
encompassed  that  of  a  female  with  young.  His  relationship  to 
the  young  was  not  clear,  although  paternity  is  suspected  since 
an  observed  mating  pair  defended  overlapping  territories. 
Offspring  stayed  for  up  to  two  years  in  their  mother's  territory. 
Results  from  the  captive  study  support  field  observations 
concerning  the  formation  of  clusters  of  young  around  the 
mothers.  This  indirect  type  of  parental  care  may  have  evolved 
as  a  response  to  the  particular  pressures  of  a  high  altitude 
environment. 


Parental  care  in  reptiles  is  rare  and  generally  involves  care  of  the 
eggs  in  the  form  of  egg  attendance,  egg-brooding,  and/or  egg-guarding 
(Shine,  1988;  Somma,  1988,  1990).  A  rarer  occurrence  is  the  care  of  the 
newly  hatched  or  newly  bom  young.  This  may  take  the  form  of 
assistance  at  hatching  or  birth,  transportation  of  the  young,  and/or 
defense  of  the  young  against  predators  (Shine,  1988;  Somma,  1990),  all 
of  which  are  common  among  crocodilians  (Lang,  1987).  Care  of  the 
neonate  has  also  been  reported  in  some  lizards  and  snakes.  Assistance  to 
hatchlings  has  been  observed  in  two  species  of  Xantusia  (Xantusiidae) 
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(Cowles,  1944;  Shaw,  1949;  Miller,  1954),  in  many  scincid  lizards  (e.  g., 
Mabuya  capensis ,  Rose,  1929;  Fitzsimons,  1943;  Egemia  cunninghami , 
Niekisch,  1975;  Mabuya  macrorhyncha,  Reboucjas-Spieker  and  Vanzolini, 
1978;  Eulamprus  quoyiif  Shine,  1988),  and  in  boid  snakes  ( Epicrates , 
Groves  1981;  Eunectes ,  Holmstrom  and  Behler,  1981),  In  Eumeces  obsoktus 
and  in  £.  septentrionalis  (Scmcidae)  egg  attendance  and  help  to  the 
hatchling,  as  well  as  grooming  of  the  offspring  have  been  observed  by 
Evans  (1959)  and  by  Somma  (1985,  1987),  respectively.  Defense  of 
young  has  also  been  reported  in  some  seine ids,  several  gekkonids 
(Somma,  1990),  the  tropidurid  Leiocephalus  schreibersi  (ienssen  et  aL, 
1989),  and  in  the  prairie  rattlesnake,  Crotalus  viridis  (Graves,  1989). 

Liolaemus  huacahuasicus  (Tropiduridae)  is  a  likely  candidate  for 
parental  care  because  it  is  a  viviparous  species  and  it  lives  at  high 
elevations,  two  factors,  that  although  possibly  not  independent,  are  often 
associated  with  parental  care  (Shine  and  Bull,  1979;  Shine,  1985).  We 
combined  field  and  lab  observations  in  order  to  assess  the  presence  of 
parental  behaviors  in  this  species. 


Materials  and  Methods 

Liolaemus  huacahuasicus  (Laurent,  1985)  is  an  endemic  lizard 
found  at  elevations  of  3700  to  4650  m  in  the  remote  Cumbres 
Calchaquies  of  the  province  of  Tucuman,  Argentina.  The  area  is 
characterized  by  clay  sandy  soil  mixed  with  stones,  low  vegetation,  and 
the  Huaca-Huasi  lakes  (26°40'S,  65°44'W),  which  were  formed  by  the 
last  glaciation.  The  maximum  mean  air  temperature  in  February  (austral 
Summer)  is  9.5°C  and  the  minimum  mean  air  temperature  in  July 
(austral  Winter)  is  -8.1°C  (Halloy,  1985;  Halloy  and  Laurent,  1988). 
Male  L.  huacahuasicus  tend  to  be  larger  than  females  (see  Table  1  for 
measurements  of  captive  specimens;  Halloy  and  Laurent,  1988,  for 
measurements  of  a  few  wild  specimens)  and  they  are  more  colorful. 

Field  observations: 

We  studied  L.  huacahuasicus  from  1977  to  1980  (11  trips,  totaling 
156  days,  during  which  lizards  were  found  active  135  days).  The  study 
site  was  visited  two  to  four  times  per  year  during  the  summer  months 
(November  to  April)  and  twice  during  the  winter  (May  to  September)  for 
periods  of  seven  to  30  days.  During  each  visit,  areas  with 
Cryptofruticetum  vegetation,  located  around  the  Huaca  Huasi  lakes  and 
favored  by  L.  huacahuasicus ,  were  crisscrossed.  With  the  help  of 
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binoculars,  the  positions,  movements  and  behaviors  of  the  lizards  were 
recorded.  This  allowed  us  to  determine  the  size  of  home  ranges  (which 
corresponded  to  the  outermost  points  reached  by  a  lizard  in  its  diurnal 
movements),  observe  territorial  defense,  and  study  interactions  among 
lizards.  Lizards  were  captured  and  marked  by  toe-clipping  (long  term 
recognition)  and  by  applying  a  unique  color  code  of  nail  polish  (short 
term  recognition).  Time  spans  between  recaptures  covered  from  three 
months  to  two  years.  Resightings  were  made  daily  as  long  as  conditions 
allowed. 

Captive  observations: 

The  captive  study  was  conducted  in  San  Miguel  de  Tucuman, 
province  of  Tucuman,  Argentina,  elevation  470  m.  Mean  air  temperature 
was  23.4°  C  during  observations.  Three  gravid  females,  four  non  gravid 
females,  and  three  males  were  observed  during  the  summer  of  1990-91 
(in  particular,  the  three  gravid  females  after  they  gave  birth,  their 
offspring  and  one  of  the  nongravid  females,  between  15  December,  1990, 
and  9  January,  1991).  All  the  lizards,  including  the  neonates,  were 
weighed  and  measured  (Table  1),  and  identified,  either  by  a  particular 
dorsal  pattern  (in  some  of  the  adults)  or  by  a  preestablished  code  of 
small  spots  of  nail  polish  on  their  backs. 

Four  to  6  adults  were  kept  to  a  terrarium  (except  when  the 
pregnant  females  gave  birth,  see  further).  The  terraria  were  made  of  glass 
with  a  screened  top  and  measured  100x40x30  cm.  They  were  kept 
outdoors  in  order  to  receive  direct  sunlight  and  were  covered  with  a 
metal  sheet  when  it  rained.  The  terraria  contained  sand,  stones,  pieces  of 
wood,  and  leaf  litter.  The  lizards  were  provided  with  water  and  were  fed 
tenebrionid  larvae  supplemented  with  insects  attracted  to  fruits  left  in 
the  cages. 

The  pregnant  females  gave  birth  to  a  total  of  15  neonates  (Table 
1)  and  the  parturition  of  two  of  the  mothers  was  videotaped  with  a 
Minolta  K  500  S  with  a  macro  F  1.2  zoom  10-40  lens  to  document  any 
maternal  attendance  of  the  offspring  at  birth.  Twelve  offspring  (3  were 
missing  or  dead),  their  mothers,  and  one  of  the  nongravid  females,  used 
as  a  control  (N  =  16),  were  placed  in  one  of  the  outdoor  terraria  for 
observation  on  parental  care.  This  housing  possibly  created 
overcrowding  although  we  have  previously  maintained  Liolaemus  at 
densities  of  5-6  adults  (here  only  4  adult  females)  for  up  to  two  years  in 
these  terraria  with  no  apparent  ill  effects  on  their  health  and  behavior. 
Furthermore,  field  observations  have  shown  that  neonates  do  not  range 
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more  than  two  meters  from  the  main  burrow,  although  females  range 
over  a  wider  area  (in  Results). 

We  recorded  the  distances  that  separated  individuals  in  the 
terrarium  at  night  (lizards  in  their  shelters)  and  during  the  day  (all 
lizards  out  and  active)  to  record  what  we  called  "nocturnal11  and  "diurnal 
associations"  respectively.  Two  lizards  were  considered  "associated"  if 
they  were  5  cm  or  less  apart.  We  use  the  word  "association"  in  the  same 
context  as  Morgan  et  al  (1976:4)  used  the  word  "similarity"  when  they 
refer  to  the  study  of  the  relations  between  individuals  in  a  social 
situation,  namely  as  the  "likelihood  of  the  two  being  observed  together". 
We  arbitrarily  chose  a  small  unit  because  the  lizards  could  only  move 
away  from  one  another  up  to  108  cm  (terrarium  distance  in  diagonal). 

Nocturnal  associations To  determine  nocturnal  associations, 
locations  of  all  lizards  were  recorded  at  sunrise,  before  they  had  emerged 
from  their  shelters,  for  a  total  of  23  days.  This  was  done  by  slowly  lifting 
stones  and  pieces  of  wood  under  which  lizards  spent  the  night  and 
noting  which  lizard  was  under  the  cover  and  with  which  other  lizard(s)  if 
any.  The  cover  was  then  slowly  fitted  back  on  the  lizard(s).  Lizards 
within  5  cm  of  each  other  were  scored  as  being  in  association.  Each 
scored  association  was  considered  one  night  of  association.  It  had  bear 
observed  that  once  in  their  shelters,  the  lizards  did  not  change  locations 
until  the  next  morning. 

The  data  were  first  organized  in  a  matrix  where  the  number  of 
nights  spent  within  5  cm  was  given  for  each  pair  of  lizards.  Because 
some  lizards  were  scored  for  different  periods  of  time  (due  to  deaths  of 
some  of  the  neonates  during  the  three-week  period),  the  data  were 
normalized  using  Dice's  (1945)  coefficient  of  association.  The  data  were 
then  arranged  in  dendrogram  form  for  visual  inspection  using  the  single 
link  cluster-analysis  method  (Morgan  et  al  1976;  Lehner,  1979).  Morgan 
et  al.  (1976)  noted  that,  because  of  the  chaining  occurring  in  this  two- 
dimensional  representation,  distortion  takes  place  and  increases  toward 
the  lower  levels  of  association.  Although  the  authors  do  not  specify  at 
what  levels  of  association  the  distortion  occurs,  we  concentrate  our 
discussion  on  levels  of  association  above  60,  considering  lower  values  as 
possibly  unreliable. 

Diurnal  associations To  investigate  diurnal  associations,  visual 
scans  were  performed  on  7  different  days  when  the  lizards  were  all  out 
and  active  (0900  h  to  1900  h,  depending  on  weather  conditions).  The 
locations  of  each  female  (N  =  4)  and  of  each  neonate  (N  =  12)  and  their 


page  142 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  33  Number  3 


September  1997 


nearest  neighbor(s)  within  5  cm  were  recorded  in  a  matrix.  Ten  30-second 
scans  were  made  consecutively  during  5-min  periods.  Two  5-min 
periods  were  conducted  each  day  (one  in  the  morning  and  one  in  the 
afternoon),  totaling  fourteen  5-min  periods  (total  of  70  min  or  140 
scans).  The  scans  were  not  averaged  since  a  lot  of  movement  was 
observed  during  these  active  periods,  lizards  often  changing  position 
every  few  seconds,  and  each  scan  representing  a  different  position  for 
most  of  the  lizards. 

During  recording  time,  the  observer  stood  1  m  from  the 
terrarium.  Observer  presence  did  not  seem  to  affect  the  lizards  if  no 
abrupt  movement  was  made.  A  dendrogram  for  diurnal  associations 
was  constructed  following  the  procedure  used  in  the  first  dendrogram. 


Results 


Field  results: 

The  data  obtained  from  observations  on  marked  individuals 
suggest  that  L.  huacahuasicus  lives  in  family  units.  A  family  group 
typically  included  a  resident  female,  her  offspring  (of  the  present  and 
past  summers,  considered  to  be  hers  because  they  never  wandered  far 
from  the  burrow),  and  occasionally  an  adult  male  whose  affinity  to  the 
group  was  unclear  although  paternity  is  suspected.  Eleven  family 
groups  of  this  type  were  recognized.  Any  intruder  of  the  same  sex  was 
repelled,  in  most  cases,  by  posturing  and  head  bobbing.  If  the  intruder 
persisted,  the  resident  ran  toward  it,  resulting  in  the  intruder's  hasty 
retreat.  Physical  contact  between  resident  and  intruder  was  not  observed. 
Rejection  of  intruders  thus  defined  groups.  Data  for  composition  of  5 
family  groups  are  shown  in  Table  2. 

Although  males  were  active  in  early  summer  (September  to 
October)  they  displayed  little  territorial  behavior  (Halloy  and  Laurent, 
1988).  Their  colors  were  faded  and  they  either  roamed  or  lived  in  a 
territory  defended  by  a  female.  By  late  summer  (February  to  early 
March),  however,  they  had  developed  brilliant  colors  and  were  actively 
defending  an  area  that  sometimes  overlapped  a  female's  territory.  Males 
displayed  on  top  of  rocks  and  were  seen  rubbing  their  preanal  glands  on 
rock  surfaces.  Courtship  and  mating  occurred  during  this  time  of  year. 
We  observed  one  mating  that  took  place  between  a  pair  defending 
overlapping  territories  (Halloy  and  Laurent,  1988).  The  male's  territory 
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was  larger  and  it  encompassed  that  of  the  female.  No  other  female  was 

present. 

The  young  stayed  well  within  the  territory  occupied  and 
defended  by  the  mother  (estimated  at  5  m  in  radius)  and,  when  present, 
by  the  resident  male  which  kept  other  males  10-50  m  away.  The  neonates 
initially  moved  away  from  the  main  burrow  up  to  2  m.  By  the  end  of  the 
summer  they  wandered  up  to  3  m  and  used  a  number  of  secondary 
summer  burrows  (ca.  10)  for  escape. 

During  the  winter  (May  to  September),  the  lizards  hibernated  and 
were  inactive  most  of  the  time.  At  the  beginning  of  the  summer  (end  of 
December),  females  gave  birth  to  four  to  eight  young  after  a  gestation 
period  of  8  months  (Ramirez  Pinilla,  1991a)  to  close  to  10  months 
(H alloy  1985),  a  long  time  when  compared  to  oviparous  Liolaemus 
species  (e.g.,  Ramirez  Pinilla,  1991b,  1992).  The  neonates  were  bom  in  a 
burrow  within  the  territory  of  the  female.  Toward  the  end  of  the 
juveniles'  second  summer,  sexual  differentiation  of  colors  appeared  and 
some  juveniles  left  or  were  expelled  from  the  parental  territory.  Others 
stayed  on  to  spend  another  winter  in  the  parental  burrow  (e.g.,  family 
group  B,  Table  2). 

At  the  beginning  of  their  third  summer  (two-year  old  offspring 
who  had  reached  sexual  maturity),  the  lizards  were  either  chased  from 
their  "home"  territory  or  eventually  chased  the  resident  female  and/or 
male.  In  two  instances  when  juveniles  were  seen  chased  away  from  the 
home  territory,  we  were  unable  to  determine  the  sex  of  the  juvenile.  In 
one  case,  the  male  was  the  instigator,  in  the  other  it  was  not  clear 
whether  the  resident  female  or  the  resident  male  had  chased  away  the 
juvenile. 

Captive  results: 

The  three  pregnant  females  all  gave  birth  to  their  young  under  a 
stone,  two  in  the  early  morning,  one  in  the  early  afternoon.  They  lost  an 
average  of  4.10g  each  (Table  1),  about  43%  of  their  body  weight  versus 
about  30%  in  oviparous  Liolaemus  species  (F.  Cruz,  pers.  comm.). 

The  following  sequence  was  observed  in  2  females  giving  birth  to 
5  neonates.  A  series  of  abdominal  contractions  followed  by  resting 
periods  were  observed  in  each  of  the  two  females  after  which  a  neonate 
came  out  head-first  still  in  its  amnio  tic  sac.  The  newborn  lizard  then 
struggled  to  get  out  of  the  sac,  which  it  accomplished  by  twisting  its 
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body  and  stretching  its  limbs.  The  mother  never  attempted  to  help.  She 
did  not  turn  around  to  inspect  or  lick  the  neonate  in  any  way. 

All  postpartum  females  assumed  threat  postures  (Carpenter, 
1978)  whenever  an  observer  approached  them  and  their  young  too 
abruptly.  During  the  threat  display,  the  female  raised  her  body  off  the 
substrate  by  extending  her  legs.  She  then  inflated  her  body,  gaped  her 
mouth,  and  lunged  at  the  intruder  if  he  or  she  was  not  deterred  by  the 
display.  This  behavior  was  not  observed  in  the  nongravid  females  nor  in 
the  males  when  they  were  approached  in  the  same  manner,  except  for  an 
occasional  mouth  gape. 

Nocturnal  associations.-  The  results  of  the  cluster  analysis  for  the 
nocturnal  associations  are  shown  in  Fig.  1.  The  highest  coefficient  of 
association  was  obtained  between  post  parturient  females  II  and  III  (88). 
These  females  form  a  cluster  with  the  other  post  parturient  female  I,  and 
with  two  offspring  of  female  I,  1(2)  and  1(4),  all  having  coefficients  of 
associations  above  60.  Other  neonates  do  not  show  as  clear  a  pattern 
and  have  coefficients  of  association  lower  than  60.  Female  IV  which  had 
no  young  of  her  own  appears  as  an  outsider. 

Diurnal  associations.-  The  results  of  the  cluster  analysis  for  the 
diurnal  associations  are  shown  in  Fig.  2.  The  highest  coefficients  of 
association  were  obtained  between  female  II  and  her  only  offspring  11(2) 
(89.3)  and  between  female  I  and  one  of  her  offspring  1(2)  (84.2).  Besides 
these  two  clusters,  four  clusters  form  above  a  coefficient  of  association 
of  60,  three  of  which  appear  associated  among  themselves.  The  clusters 
that  appear  associated  are  formed  (Fig.  2,  from  left  to  right): 

by  an  offspring  of  female  I,  1(4),  and  an  offspring  of  female 
HI  II  1(2); 

by  females  I  and  III  and  by  two  offspring  of  female  I,  1(2)  and 

1(3); 

by  two  offspring  of  female  III,  111(3)  and  111(4),  and  by  an 
offspring  of  female  I,  1(5); 

and  by  female  II,  her  offspring  11(2),  and  by  an  offspring  of 
female  I,  1(6).  Female  IV  then  appears  associated  to  the  last 
two  clusters  which  are  associated  to  the  second  cluster. 
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Discussion 

Parental  care  implies  investment  by  a  parent  in  an  offspring  (e.g., 
attendance  at  birth,  grooming,  Shine,  1988;  Somma,  1990).  Although  no 
maternal  attendance  of  the  young  was  observed  in  female  L. 
huacahuasicus  such  as  grooming  or  transportation  of  the  young,  females 
defended  a  territory  in  which  the  offspring  stayed.  This  may  have 
facilitated  the  young's  access  to  burrows  and  food  and,  in  addition,  it 
may  have  kept  intruders  away  from  the  young  when  they  were  still 
vulnerable  to  possible  conspecific  predation.  In  our  captive  study  we 
observed  a  male  L.  huacahuasicus  grab  a  neonate  and  start  eating  it. 
Jenssen  et  ai  (1989)  observed  adult  Leiocephalus  schreibersi  preying  on 
conspecific  juveniles.  These  authors  were  able  to  show  that  the  territorial 
behavior  of  an  adult  male  and  female  prevented  access  of  other  adults  to 
the  young  in  their  territory.  Jenssen  et  al.  (1989:1059)  pointed  out  that 
Leiocephalus  schreibersi  "may  be  protecting  their  genetic  fitness  by 
providing  their  progeny  with  indirect  parental  care".  This  may  be  the 
case  in  L.  huacahuasicus.  The  resident  male  L.  huacahuasicus  in  whose 
territory  neonates  resided  may  have  been  their  father.  The  combined 
territorial  defense  of  both  a  male  and  a  female  may  enhance  an 
offspring's  survival.  Parental  care  based  on  defense  of  a  territory  by  a 
parent  has  been  observed  in  s kinks  (e.  g.,  Egernia  striata ,  Pianka  and  Giles 
1982;  Corucia  zebrata,  Schmidt,  1991),  in  the  cordylids  Cordylus 
cataphractus  (Branch,  1988)  and  C.  giganteus  (Patterson  and  Bannister, 
1987),  in  two  species  of  tegu  lizards  ( Tupinambis  teguixin  and  T.  rufescens, 
Fitzgerald  et  al.  1991),  and  in  viviparous  viperids  (Somma,  1990). 

The  results  from  the  captive  study  on  nocturnal  associations  (Fig. 
1)  suggest  that  the  neonates  placed  with  females  that  had  just  given 
birth  and  a  non  parturient  female,  clustered  around  the  "mothers" 
excluding  the  "non-mother".  It  is  not  clear  if  the  clusters  were  the  result 
of  active  discrimination  on  the  part  of  the  adult  females,  on  the  part  of 
the  neonates,  or  both.  Looking  at  the  diurnal  associations  (Fig.  2), 
clusters  of  association  again  form  around  the  three  mothers.  This 
suggests  that  the  neonates  and  the  mothers  tend  to  stay  closer  together 
than  to  the  non-mother. 

Parental  care  in  the  form  of  defense  of  an  area,  where  neonates 
and  juveniles  can  find  food,  shelter  and  relative  safety  from  predators 
over  long  periods  of  time  (up  to  2  years),  can  be  critical  to  their  survival. 
Liolaemus  huacahuasicus  lives  in  a  high  altitude  environment  of  low 
productivity  and  very  low  temperatures  especially  in  winter  (Halloy, 
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1985;  Halloy  and  Gonzalez,  1993),  conditions  that  may  have  favored  the 
development  of  this  indirect  type  of  parental  care. 
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Table  1  -  Average  weights,  snout-vent  lengths  (SVL)  and  total  lengths  (TL)  ±  a 
standard  deviation  for  captive  specimens  of  Liolaemus  huacahuasicus.  ''Pregnant 
females"  and  "Females  after  birth"  are  the  same  three  females.  One  female 
gave  birth  to  6  neonates,  another  to  5  and  a  third  to  4. 


N 

Weight  (g) 

SVL  (mm) 

TL  (mm) 

Males 

3 

9.75  ±  2.05 

71.7  ±3.2 

165.3  ±  7.0 

Females 

2 

5.56  ±  0.14 

64.0  ±  1.4 

tails  autotomized 

Pregnant  females 

3 

9.58  ±  1.17 

66.0  ±  1.7 

146.3  ±7.6 

Females  after  birth 

3 

5.48  ±  0.89 

66.0  ±  1.7 

146.3  ±  7.6 

Subadult  females 

2 

4.16  ±  0.96 

54.0  ±  4.2 

129.5  ±  17.7 

Neonates 

15 

0.53  ±  0.09 

26.0  ±  0.8 

61.9  ±  2.1 
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Table  2  -  Population  structure  of  Liolaemus  huacahuasicus  based  on  field  data 
obtained  during  the  summers  of  1976-77  (Family  A)  and  1977-78  (Families  B-E). 
A  total  of  at  least  11  family  groups  (explained  in  Results)  were  observed  but 
more  information  is  available  for  5  of  them  (families  A-E).  N  =  number  of 
individuals  in  a  particular  category.  X  =  mean,  SD  =  standard  deviation,  ?  = 
unconfirmed  observation. 


Families 

A 

B 

C 

D 

E 

N 

X±  SD 

Adult  males 

1 

1 

0? 

0? 

0? 

2 

0.4  ±  0.55 

Adult  females 

1 

1 

1 

1? 

1 

5 

1±  0 

2  yr  old  males 

0 

1 

0 

0 

0 

1 

0.2  ±0.45 

2  yr  old  females 

0 

1 

0 

0 

0 

1 

0.2  ±0.45 

1  yr  old  males 

2 

1 

0 

1 

0 

4 

0.8  ±  0.84 

1  yr  old  females 

1 

1 

0 

0 

0 

2 

0.4  ±  0.55 

Neonates 

8 

7 

4 

6 

6 

31 

6.2  ±1.48 

Totals 

13 

13 

5 

8 

7 

46 

9.2  ±3.63 
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Figure  1.  Dendrogram  showing  nocturnal  associations  for  16  Liolaemus  huacahuasicus  based  on  a  coefficient  of  association 
(see  Methods).  Roman  numerals  alone  represent  adult  females.  When  given  with  a  number  in  parentheses, 
they  correspond  to  a  neonate  for  that  female.  Female  IV  had  no  offspring. 
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OBSERVATIONS  ON  THE  BODY  TEMPERATURES 
AND  NATURAL  HISTORY  OF  SOME  MEXICAN 

REPTILES 


Julio  A.  Lemo-Espinal,  Geoffrey  R.  Smith,  and  Royce  E.  Ballinger 


Basic  natural  history  information,  such  as  data  on  body 
temperature,  is  lacking  for  many  lizard  species  throughout  the  world, 
especially  for  those  in  non-tempera te  regions  of  the  world  (Vitt  and 
Pianka,  1994),  an  observation  that  also  holds  true  for  reptiles  in  general. 
In  this  paper,  we  present  observations  on  some  basic  aspects  of  the 
thermal  biology  and  natural  history  of  eight  species  of  lizards 
(Cnemidophorus  tigris,  Eumeces  cope i,  Phrynosoma  asio ,  P.  modestum,  P. 
orbiculare ,  Sceloporus  horridus ,  S.  jarrovi ,  and  S.  spinosus)  and  four  species 
of  snake  ( Conopsis  biserialis,  Crotalus  triseriatus,  Sistrurus  ravus,  and 
Storeria  storerioides)  from  Mexico.  Much  of  the  information  previously 
reported  on  the  thermal  biology  of  Mexican  reptiles  was  among  the  first 
data  on  thermoregulation  in  reptiles  m  general  (Cowles  and  Bogert,  1944; 
Bogert,  1949);  however,  little  work  has  been  done  since  then.  Our 
observations  will  hopefully  serve  to  fill  some  of  the  gaps  in  or  knowledge 
and  hopefully  serve  to  suggest  future  research  on  these  reptiles. 


Materials  and  Methods 

Lizards  were  captured  by  noose.  Body  temperatures  (T*?;  to  the 
nearest  0.1°  C)  were  obtained  using  quick  reading  cloacal  thermometers. 
Care  was  taken  to  prevent  temperature  from  being  influenced  by 
handling  and  all  lizards  requiring  extensive  effort  to  capture  were 
excluded  for  purposes  of  temperature  records.  Body  temperatures  were 
collected  from  active  lizards  of  snakes  (i.e.,  foraging  or  basking). 
Collections  were  concentrated  in  the  morning  throughout  the  study.  Air 
temperature  (Ta;  at  5  cm  above  substrate  where  lizard  or  snake  was  first 
observed,  using  a  shaded  bulb  to  nearest  0.1°  C)  and  substrate 
temperature  (Ts;  on  substrate  where  lizard  or  snake  was  first  observed, 
using  a  shaded  bulb  to  nearest  01°  C)  were  measured  at  the  site  of 
capture.  We  also  measured  snout- vent  length  (SVL;  to  nearest  mm) 
using  a  ruler. 

All  measurement  are  reported  as  mean  ±  one  standard  error.  In 
many  cases,  Mann-Whitney  U  or  Kruskal- Wallis  tests  were  used  because 
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sample  sizes  were  often  very  unequal.  In  all  other  tests,  standard 
parametric  analyses  were  performed. 


Results  and  Discussions 


LIZARDS 

Cnemidophorus  tigris 

Locality:  Corros  Colorados,  Chihuahua 

The  mean  SVL  of  the  C.  tigris  was  64.8  ±4.3  mm  (N  =  6;  range 
57-86).  Mean  Tb  was  39.5  ±  0.4°  C  (N  =  6;  range  37.9-40.1°  C),  mean  Ta 
was  27.1  ±  0.4  (N  =  6;  range  25.4-28.6°  C),  and  mean  Ts  was  32.6  ± 
1.6  °  C  (N  =  6;  range  27.6-38.6°  C).  Body  temperature  was  not  quite 
significantly  related  to  Ts  (N  =  6,  r2  =  0.57,  P  =  0.08),  but  Ta  did  explain 
a  great  deal  of  the  variation  in  Tb.  There  was  not  a  significant 
relationship  between  Tb  and  Ts  (N  =  6,  r2  =  0.04,  P  =  0.71).  All 
individuals  were  first  observed  on  open  ground. 


Eumeces  copei 

Locality:  Cahuacan,  Mexico 

We  collected  temperature  observations  from  five  £.  copei.  These 
individuals  has  a  mean  Tb  of  28.7  ±  1.4°  C,  a  mean  Ta  of  24.7  ±  22°  C, 
and  a  mean  Ts  of  39.5  ±  0.4°  C.  Of  the  five  individuals,  four  were  found 
under  rocks  and  one  was  found  on  the  edge  of  a  water  canal.  One  of  the 
individuals  was  a  gravid  female  found  on  7  June  1992. 

Phrynosoma  asio 

Locality:  14.0  km  S  of  Mezcala,  Guerrero 

Phrynosoma  asio  captured  for  this  studied  average  87.1  ±  3.1  mm 
(N  =  32)  in  SVL.  Mean  Tb  for  P.  asio  was  32.4  ±  0.8°  C  (N  =  32),  mean  Ta 
was  27.2  ±  0.6°  C  (N  =  32),  and  mean  Ts  was  28.7  ±  0.7°  C  (N  =  32). 
Body  temperature  increased  with  Ta  (N  =  32,  r2  =  0.75,  P  <  0.0001;  Tb  - 
1.36  +1.14  Ta)  and  Ts  (N  =  32,  r2  =  0.60,  P  <  0.0001;  Tb  =  9.54  +  0.80  Ts). 
Body  temperature  was  not  significantly  influenced  by  body  size  (N  =  32, 
r2  =  0.002,  P  =  0.79).  Males  (least  squares  mean:  33.0  ±  0.5°  C,  N  =  17) 
had  a  slightly  higher  mean  Tb  compared  to  females  (least  square  mean: 


page  160 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  33  Number  4 


December  1997 


32.3  ±  0.6°  C,  N  =  14),  but  the  difference  was  very  small  (ANCOVA: 
Fi,27  =  5.17,  F  +  0.03).  There  seas  some  indication  that  the  relationship 
between  Ta  and  Tb  may  differ  between  males  and  females  (e.g.,  the 
interaction  between  Ta  and  sex  in  the  ANCOVA  was  significant;  Fi,27  = 
4.72,  F  =  0.04).  Males  and  females  did  not  differ  in  Ta  (df  =  29,  t  =  1.00, 
F  =  0.33),  nor  Ts  (df  -  29,  t  -  1.43,  P  -  0.16). 

Phrynosoma  modes  turn 

Locality:  Corros  Colorados,  Chihuahua 

The  mean  Tb  of  two  P.  modestum  was  20.9  ±  15° Q  with  the 
mean  Ta  being  20.3  ±  0.2°  C  and  the  average  Ts  being  21.1  ±  0.3°  C.  Both 
individuals  were  observed  on  the  open  ground. 

Phrynosoma  orbicular e 

Locality:  Cerro  Calacoaya,  Bellavista,  Mexico 

The  average  Tb  of  two  P.  orbiculare  was  37.9  ±  0.2°  C,  with  the 
average  Ta  being  25.4  ±  0.2°  C  and  the  average  Ts  being  27.6  ±  0.2°  C. 
Both  individuals  were  observed  on  the  open  ground. 

Sceloporus  horridus 

Locality:  Zitlala,  Guerrero 

The  mean  SVL  of  the  S.  horridus  was  57.4  ±  4.0  mm  (N  =  14). 
Mean  Tb  for  S.  horridus  was  36.8  ±  0.4  0  C  (N  =  14),  mean  Ta  was  25.5  ± 
0.8  °  C  (N  =  14),  and  mean  Ts  was  29.5  ±  1.1°  C  (N  =  14).  Body 
temperature  was  not  significantly  related  to  Ta  (N  =  14,  r2  =  0.02,  P  = 
0.63),  nor  Ts  (N  =14,  r2  =  0.002,  F  =  0.88).  Body  size  did  not  have  any 
affect  on  Tb  (N  =  14,  r2  =  0.18,  P  =  0.13). 

Sceloporus  jarrovi 

Locality:  Atlas  Cumbres,  Tamaulipas 

The  mean  SVL  of  the  S.  jarrovi  was  68.0  ±  4.8  mm  (N  =  6).  Mean 
Tb  for  S.  jarrovi  was  25.4  ±  0.7°  C  (N  =  6;  range  23.8-27.8°  C),  mean  Ta 
was  23.3  ±  02°  C  (N  =  6;  range  22.6-24.2°  C),  and  mean  Ts  was  23.9  ± 
0.5°  C  (N  =  6;  range  22.9-26.4).  Body  temperature  was  significantly 
related  to  Ta  (N  =  6,  r2  =  0.65,  P  =  0.05;  Tb  =  -26.2  +  2.2Ta),  and  Ts  (N  = 
6,  r2  =  0.71,  P  =  0.036;  Tb  =  -0.98  +  1.1  Ts),  All  individuals  were  first  seen 
associated  with  rocks,  either  on  or  under  the  rocks  or  in  crevices. 
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Sceloporus  spinosus 

Locality:  Arcos  del  Sitio,  Mexico 

The  mean  SVL  of  the  S.  spinosus  was  84.38  ±  8.40  mm  (N  =  8; 
range  =  52-107  mm).  Mean  Tb  was  33.52  ±  0.86  X2  (N  =  8;  range  29.9- 
37.2°  C).  Air  temperature  averaged  23.11  ±  0.99°  C  (N  =  8;  range  19.5- 
26.8°  C)  and  Ts  averaged  25.76  ±  1.33°  C  (N  =  8;  range  =  21.4-30.4°  C). 
The  regressions  of  Tb  on  Ta  (N  =  8,  r2  =  0.12,  P  =  0.41)  and  Ts  (N  =  8,  r2  = 
0.04,  P  =  0.63)  were  not  statistically  significant. 


SNAKES 
Conopsis  biserialis 

Locality:  Sta.  Lucia,  Morelos 

Conopsis  biserialis  had  an  average  Tb  of  21.81  ±  1.08°  C  (N  =  7; 
range  +  18.4-25.6°  C).  Air  temperatures  averaged  18.52  ±  0.69^  (N  =7; 
range  17.1-22.2°  C)  and  Ts  averaged  20.1  ±  0.89°  C  (N  =  7;  range  =  17.2- 

22.8°  C).  The  regression  of  Tb  and  Ta  was  not  statistically  significant  (N 
=  7;  r2  =  0.37,  P  =  0.15).  However,  the  regression  of  Tb  on  Ts  was 
statistically  significant  (N  =  7,  r2  =  0.90,  P  =  0.0011;  Tb  =  -1.33  +  1.15TS), 
suggesting  thigmothermy.  All  individuals  ere  found  on  the  ground  under 
agave  leaves. 

Crotalus  triseriatus 

Locality:  km  19.5  highway  Ajusco-Xalatlaco 

The  Crotalus  triseriatus  captured  in  this  study  had  an  average  Tb 
of  26.24  ±  1.05°  C  (N  =  10;  range  20.4-33.4°  C).  Air  temperatures 
averaged  14.24  ±  0.28°  C  (N  =  10;  range  =  12.7-15.8°  C)  and  Ts  averaged 
18.69  ±  0.90°  C  (N  =  10;  range  =  13.6-24.3°  C).  The  regression  of  Tb  on  Ta 
was  not  statistically  significant  (N  =  10;  r2  -  0.003,  P  =  0.87).  However, 
the  regression  of  Tb  on  Ts  was  statistically  significant  (N  =  10,  r2  =  0.59, 
P  =  0.01;  Tb  =  9.50  +  0.90TS),  suggesting  C.  triseriatus  are  thigmo thermic. 
This  conclusion  is  further  supported  by  the  fact  that  TbS  on  sunny  days 
and  cloudy  days  were  not  significantly  different  (Mann  Whitney  U,  Z  = 
-1.36,  P  =  0.17). 


page  162 


Bulletin  of  the  Maryland  Herpetological  Society 


Volume  33  Number  4 


December  1997 


Sistrurus  rams 

Locality:  Sta.  Lucia,  Morelos 

The  Sistrurus  rams  had  average  Tb  of  21.32  ±  0.84°  C  (N  =  6; 
range  =  18.6-23.3°  Q.  Air  temperatures  averaged  17.87  ±  0.49°  €  (N  =  6; 
range  16.8-19.6°  C)  and  Ts  averaged  19.07  ±  0.84°  C  (N  =  6;  range  = 
16.9-22,4°  C).  The  regression  of  Tb  on  Ta  was  not  statistically  significant 
(N  =  6;  r2  =  0.46,  P  =  0.14),  nor  was  the  regression  of  Tb  on  Ts  (N  =  6,  r2  - 
0.34,  P  =  0.22);  however,  I  both  cases  environmental  temperatures  did 
explain  a  great  deal  of  the  variation  in  IV  All  individuals  were  found  on 
the  ground  under  agave  leaves.  In  one  case  two  individuals  were  found 
under  the  same  leaf. 

Storeria  $  tor  enemies 

Locality:  Sta,  Lucia,  Morelos 

Storeria  storeriodes  had  a  mean  Tb  of  20.20  ±  1.45°  C  (N  =  6;  range 

14.4- 24.8°  C).  Air  temperatures  averaged  18.80  ±  1.20°  C  (N  =  5;  range 

14.4- 23.2°  C)  and  Ts  averaged  20.1  ±  1.24°  C  (N  =  6;  range  14.8-23.2°  C), 

The  regression  of  Tb  on  Ta  was  not  statistically  significant  (N  =  6,  r2  = 
0.19,  P  =  0.38),  nor  was  the  regression  of  Tb  on  Ts  (N  =  6,  r2  =  0.44,  P  = 
0.15);  however,  Ts  did  explain  a  great  deal  of  the  variation  in  Tb.  All 
individuals  were  found  on  the  ground  under  agave  leaves. 


Our  results  point  out  the  variability  in  thermal  biology  among 
Mexican  reptiles.  Our  results  also  suggest  that  each  species  may  exhibit 
different  thermoregulatory  behaviors.  For  example,  Crotalus  triseriatus 
would  appear  to  be  thigmothermic,  whereas  Cnemidophorus  tigris  would 
appear  to  be  heliothermic.  The  low  sample  sizes  preclude  definitive 
conclusions,  but  the  results  suggest  that  Mexican  reptiles  represent  an 
underutilized  resource  in  our  understanding  of  the  thermal  biology  or 
reptiles,  and  ectotherms  in  general 
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SNAKE  GENUS  ATRACTUS  (COLUBRIDAE)  FROM 
SIERRA  NEVADA  DE  SANTA  MARTA,  COLOMBIA, 
WITH  A  DESCRIPTION  OF  A  NEW  SPECIES 


Amanda  Bernal-Carol  and  Janis  A.  Roze 


A  new  species  of  colubrid  snake,  Atr actus  nebularis,  is 
described  from  the  Sierra  Nevada  de  Santa  Marta,  Colombia, 
and  a  key  to  distinguish  the  species  of  Atr  actus  from  the  region 
is  given. 


Resumen 

Se  describe  una  nueva  espede  de  serpiente,  Atractus 
nebularis  de  Sierra  Nevada  de  Santa  Marta,  Colombia,  y  se 
offeee  una  clave  para  distinguir  las  espedes  de  Atractus  de  la 
region. 


Sierra  Nevada  de  Santa  Marta  is  a  unique  South  American 
coastal  mountain  range  isolated  from  the  Colombian  Andes.  It  is  located 
only  42  km  from  the  Caribbean  and  can  be  considered  as  a  "continental 
island"  (Vuilleumier,  1970;  Duellman,  1979;  Simpson,  1979)  that  rises 
abruptly  from  the  sea  level  to  above  5500  m,  the  highest  peak  in 
Colombia. 

Two  earlier  herpetologists,  Griffin  (1916)  and  Ruthven  (1922) 
reported  a  species  of  Atractus  from  Sierra  Nevada  de  Santa  Marta,  while 
Dunn  (1946)  recognized  it  as  undescribed,  naming  it  Atractus 
sanctaemartae .  Review  of  the  Sierra  Nevada  herpetofauna  has  revealed 
that  the  snake  genus  Atractus  in  Sierra  Nevada  de  Santa  Marta  is 
actually  represented  by  two  species,  one  of  which  is  undescribed. 


Atractus  nebularis  new  species 

Atractus  sanctaemartae  (partim)  Dunn,  1946,  Occ.  Pap.  Mus.  Zook  Univ. 
Michigan,  493:  2. 

Holotype :  ICN  2756,  an  adult  male,  from  Serrania  San  Lorenzo, 
Sierra  Nevada  de  Santa  Marta,  Departamento  de  Magadalena, 
Colombia,  1700  m,  collected  by  Pedro  Ruiz  in  April,  1976. 
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Par  a  types:  All  paratypes  come  from  Sierra  Nevada  de  Santa 
Marta,  Departamento  de  Magdalena,  Colombia:  AMNH  109842,  a 
juvenile  male,  from  Serrania  San  Lorenzo,  near  INDERENA  Station, 
1900  m,  collected  by  Borys  Malkin  in  1970;  CM  201  (paratype  of  Atractus 
sanctaemartae),  an  adult  male  from  Minca,  600  m,  collected  by  H.  H. 
Smith  in  1901;  CM  215  (paratype  of  A.  sanctaemartae)  from  El  Libano, 
1800  m,  collected  H.  H.  Smith  in  1901;  ICN  5663,  an  adult  female,  and 
ICN  5664,  a  juvenile  male,  both  from  Cuchilla  Yerbabuena,  Municipio 
Cienaga,  1800  m,  collected  by  Harris  in  February,  1979;  ICN  2757-58, 
2761-67,  adult  males,  and  ICN  2759-60,  females,  all  from  San  Lorenzo, 
1700-2000  m,  collected  by  Pedro  Ruiz,  in  April,  1976. 

Diagnosis:  It  differs  from  Atractus  sanctaemartae  in  having  lower 
number  of  ventrals:  144  to  149  in  males,  and  145  to  149  in  females,  as 
compared  to  153  to  157  and  155  to  157  respectively  for  A.  sanctaemartae. 
The  number  of  subcaudals  varies  from  29  to  35  in  males  and  from  22  to 
29  in  females,  as  compared  to  34  to  36  and  24  to  29  respectively  for  the 
latter  species.  Adult  males  have  small  supraanal  tubercles. 

Description  of  ho lo type:  The  body  is  cylindrical  with  a  short  blunt 
head  which  is  longer  than  broad.  The  dorsal  scales  are  smooth  arranged 
in  17  rows  without  reduction.  The  head  scutellation  is  characteristic  of 
the  Atractus  hadius  group  as  defined  by  Savage  (1960).  The  rostral 
broader  than  high,  slightly  visible  from  above.  The  intemasals  are 
narrower  anteriorly  and  shorter  than  the  prefrontals.  The  latter  are  longer 
that  broad,  large  and  prominent,  separated  from  the  upper  labials  by  a 
narrow,  elongated  loreal.  No  preoculars;  the  loreal  is  about  three  times 
longer  than  wide.  The  frontal  is  1.17  times  longer  than  its  greatest  width 
and  triangular  in  shape.  Supraoculars  are  small,  slightly  narrower 
anteriorly.  No  preocular;  two  postoculars  of  equal  size.  The  parietals  are 
large,  about  1.6  times  longer  than  the  frontal,  elongated;  their  anterior 
edge  is  2.2  times  longer  than  the  posterior.  There  are  1+2  temporals,  but 
on  one  side  the  upper  posterior  temporal  is  large,  rectangular,  with  its 
longer  side  about  three  times  longer  than  the  first  temporal;  7(3,4) 
supralabials,  6  infralabials,  the  first  pair  in  contact  behind  the  mental 
and  second  and  third  in  contact  with  the  only  pair  of  chin  shields.  The 
chin  shields  are  followed  by  three  preventrals  and  there  are  147  ventrals 
and  33  subcaudals.  Ana!  is  single  and  small  supraanal  tubercles  are 
present  on  the  first  dorsal  row. 

The  upper  part  of  the  head  is  uniformly  light  gray  except  for  light 
yellow  lower  border  on  all  supralabials.  The  dorsum  is  light  gray  almost 
unicolor  except  for  a  few  dorsal  scales  that  have  a  light  yellowish  brown 
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color  but  without  forming  any  distinct  pattern.  The  chin  and  most  of  the 
infracephalic  region  is  light  yellowish  with  a  very  few  gray  spots. 
Ventrals  are  light  yellowish,  partially  covered  by  few  gray  patches. 
Subcaudals  are  light  gray  with  few  small  light  yellow  spots.  The 
holotype  is  382  mm  long,  56  mm  of  which  comprise  the  tail  length. 

Description  of  paratypes:  In  most  aspects  the  paratypes  are  similar 
to  the  holotype,  with  several  differences.  The  only  pair  of  chin  shields  is 
preceded  by  two  to  four  preventrals.  In  AMNH  109842,  ICN  2759,  2763 
and  2766  the  posterior  temporal  is  a  short  scale  on  both  sides  of  the 
head.  AMNH  109842  has  only  6(3,4)  supralabials.  Males  have  144  to 
149  (146.8)  and  females  have  145  to  149  (146.9)  ventrals;  subcaudals, 
29  to  35  (33.0)  in  males  and  22  to  29  (25.0)  in  females.  Anal  is  single; 
adult  males  have  small  supraanal  tubercles. 

The  coloration  in  most  males  is  unicolor,  uniformly  light  gray  or 
brown  above,  including  the  supracephalic  region,  except  for  the  light 
lower  border  of  all  supralabials.  Ventrally,  the  chin  and  most  of  the 
infracephalic  region  are  light  creamy  yellow  with  gray  or  dark  brown 
spots  of  variable  size.  All  the  ventrals  are  light  yellowish,  partially 
covered  by  gray  patches.  The  gray  patches  tend  to  increase  in  size 
toward  the  tail  and  in  most  specimens  the  subcaudals  are  almost 
unicolor  gray,  similar  to  the  dorsal  coloration,  with  or  without  light 
yellow  spots.  ICN  2762  is  uniformly  brown  above  with  a  few  black 
spots,  while  ICN  2759  has  the  head  and  dorsum  light  gray  with 
incomplete  and  irregular  light  creamy  crossbars.  ICN  5664  is  light  brown 
above  with  incomplete  blackish  brown  crossbars.  The  juveniles  and  the 
adult  ICN  5663  are  black  brown  above  with  incomplete  light  crossbars. 
In  some  the  head  is  uniformly  brown,  in  others  there  are  some  light 
markings  similar  to  those  on  the  body. 

Eight  males  have  everted  hemi penis.  It  is  relatively  large  with  a 
naked  basal  region  followed  by  a  series  of  relatively  moderate  sized 
spines  that  decrease  in  size  toward  the  distal  region  of  the  organ.  The 
hemipenis  is  capitate  and  the  sulcus  spermaticus  is  bifurcated. 

Remarks :  The  new  species  is  known  from  the  cloud  forest  in  the 
northwestern  part  of  the  Sierra  Nevada  de  Santa  Marta,  including 
Serrama  de  San  Lorenzo  and  Cuchilla  Yerbabuena  between  1700  and 
2000  m.  A  specimen  reported  from  Minca  (CM  201),  600  m  might  be  an 
error  as  the  species  apparently  is  distributed  well  above  1500  m.  Several 
specimens  of  the  earlier  collections  made  in  the  mountain  did  not  have 
precise  localities. 
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The  species  seems  to  be  relatively  common.  In  April  1976,  Dr. 
Ruiz  collected  12  specimens  represented  by  10  males  and  only  2  females 
giving  a  sex  ration  of  5:1.  Two  of  the  snakes  (ICN  2756  and  2764)  were 
found  under  a  stone. 

In  the  region  of  San  Lorenzo  and  Cuchilla  Yerbabuena  A.  nebularis 
is  sympatric  with  A.  sanctaemartae.  Apparently,  the  new  species  is 
smaller  than  A.  sanctaemartae.  The  largest  specimen  is  423  mm  of  total 
length,  but  most  adults  measure  between  300  and  400  mm.  The  longest 
measured  specimen  of  A.  sanctaemartae  is  650  mm  long  and  many  adults 
are  around  450  to  500  mm  long. 

Both  species  of  Atr actus  of  Santa  Marta  are  related  and  belong  to 
the  A.  badius  group.  However,  little  can  be  said  about  their  phylogenetic 
histories  and  their  relationship  to  other  species  of  Atr  actus,  the  most 
complex  but  very  successful  snake  genus  of  the  Americas. 

Etymology :  The  name  nebularis,  Latin  for  an  inhabitant  of  clouds 
or  fog,  denotes  its  distribution  in  the  cloud  forest. 


Key  to  the  species  of  Atractus  of  Sierra  Nevada  de  Santa  Marta 

1.  Males  have  153-157  and  females  have  155-170  ventrals — — Atractus 
sanctaemartae. 

2.  Males  have  144-149  and  females  have  145-149  ventrals - Atractus 

nebularis  new  species. 

For  comparative  purposes,  a  brief  summary  of  Atractus 
sanctaemartae  is  offered  here.  A  more  detailed  description  of  the  species 
will  appear  in  an  overall  publication  covering  the  herpetology  of  the 
Sierra  Nevada  de  Santa  Marta. 


Atractus  sanctaemartae  Dunn 

Atractus  badius:  Griffin,  1916  [1915],  Mem.  Carnegie  Mus.,  7:  172. 

Atractus  irridescens:  Ruthven,  1922,  Misc.  Publ.  LJniv.  Mich.,  8:  66. 

Atractus  sanctaemartae  Dunn,  1946,  Occ.  Pap.  Mus.  Zool.  Univ.  Mich., 
493:  2,  Type  locality:  San  Sebastian,  Sierra  Nevada  de  Santa  Marta, 
Colombia. 
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Summary  description :  The  species  has  7(3,4)  supralabials;  no 
preoculars  and  a  very  elongated  and  narrow  loreal.  Usually  2, 
occasionally  one  or  3  postoculars;  temporals  1+2,  7,  occasionally  8, 
rarely  6,  infralabials  and  only  one  pair  of  chin  shields.  There  are  17-17 
dorsal  rows.  Males  have  153  to  157  (154.3)  and  females  have  155  to  170 
(162.1)  ventrals,  subcaudals:  34-36  (35.0)  in  males  and  24  to  29  (25.8)  in 
males  and  24  to  29  (25.8)  in  females;  anal  single. 

The  coloration  is  variable  but  the  predominant  pattern  consists  of 
light  brown  dorsum  with  irregular  blackish  spots  or  incomplete 
crossbands  that,  in  turn,  have  a  few  irregular  light  spots.  Ventrally  pale 
yellow,  irregularly  spotted  with  dark  markings.  The  head  is  dark  brown 
or  grayish  brown,  with  some  irregular  darker  markings.  The  supralabials 
of  the  most  specimens  have  a  light  lower  border.  This  species  seems  to  be 
larger  than  the  partially  sympatric  A.  nehularis  new  species. 

Distribution  and  ecology :  The  species  is  found  in  the  cloud  forest  in 
the  northwestern  and  southern  part  of  the  Sierra  Nevada  de  Santa  Marta 
from  900  to  2400  m.  This  is  the  highest  dwelling  snake  in  the  mountain 
as  one  record,  Vista  Nieve  (UMMZ  63774),  is  from  2400  m  above  sea 
level.  Two  juveniles  of  A.  sanctaemartae  were  extracted  from  the  stomach 
of  an  Erythrolamprus  bizona  (UMMZ  55675),  an  ophiophagous  colubrid, 
collected  in  San  Lorenzo  (Ruthven,  1922). 
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KYPHOSIS  IN  THE  RED-EARED  SLIDER  TURTLE 
(TRACHEMYS  SCRIPTA  ELEGANS) 


John  K.  Tucker 


Kyphosis,  a  condition  resulting  from  shortening  of  the  carapace 
along  the  anterior-posterior  axis  and  elevation  of  the  anterior  portion  of 
the  carapace  along  the  dorsal-ventral  axis,  was  studied  in  naturally 
occurring  sexually  mature  female  red-eared  sliders  ( Trachemys  script  a 
elegans)  from  the  sites  in  west  central  Illinois.  A  total  of  6  of  349  turtles 
(1.72%)  were  identified  as  kyphotic.  Frequency  of  occurrence  varied 
from  1.12-3.30%  among  the  three  sites  studied  but  did  not  differ 
statistically  among  sites.  Kyphotic  females  had  shorter  but  taller 
carapaces  than  non-kyphotic  females.  However,  reproductive  traits  of 
kyphotic  females  did  not  differ  from  those  of  non-kyphotic  females  in 
mean  clutch  size,  mean  egg  mass,  mean  clutch  mass,  and  mean 
hatchling  mass.  Thus,  kyphosis  per  se  did  not  seem  to  interfere  with 
reproductive  output  among  the  small  sample  available  for  study. 


Introduction 


Kyphosis  is  a  condition  that  results  in  a  deformed  carapace 
though  shortening  of  the  carapace  along  the  anterior-posterior  axis  along 
with  elevation  of  the  anterior  portion  of  the  carapace  along  the  dorsal- 
ventral  axis  resulting  in  a  hump-backed  condition  (Carr,  1952).  The 
result  can  be  a  turtle  with  a  exceptionally  odd  looking  carapace. 
Kyphotic  turtles  occur  among  natural  populations  of  most  turtles 
(Nixon  and  Smith,  1949).  However,  little  information  exists  on  how 
frequent  the  condition  is  among  natural  populations  (i.e.,  MacCulloch, 
1981)  or  on  the  possible  effects  of  the  condition  on  life-history  traits. 

The  purpose  of  the  present  paper  is  to  report  the  frequency  of 
kyphotic  females  among  nesting  female  red-eared  sliders  ( Trachemys 
scripta  elegans)  from  three  nesting  sites  in  west-central  Illinois.  I  also 
compare  reproductive  traits  of  kyphotic  and  non-kyphotic  turtles  to 
determine  whether  or  not  reproductive  effort  among  the  kyphotic  turtles 
differed  from  that  of  non-kyphotic  turtles. 
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Materials  and  Methods 


I  caught  turtles  either  crossing  roads  as  they  moved  to  nesting 
areas  or  at  nesting  areas  in  west-central  Illinois  between  28  May  and  18 
July  1996.  Gravid  turtles  came  from  Stump  Lake  in  Jersey  County  and 
from  Swan  Lake  and  Pohlman  Slough  in  Calhoun  County.  Gravid  body 
mass,  straight-line  plastron  length  and  carapace  length,  and  maximum 
carapace  height  was  measured  for  each  female.  Eggs  were  weighed  with 
a  Sartorius  electronic  balance  to  0.01  g.  Clutch  mass  was  derived  by 
multiplying  mean  egg  mass  for  a  particular  clutch  by  the  number  of  eggs 
in  the  clutch. 

Oxytocin  was  used  to  induce  oviposition  (Ewert  and  Legler, 
1978).  I  excluded  from  this  study  all  turtles  that  retained  more  than  two 
oviductal  eggs  upon  palpation  after  administration  of  oxytocin.  1  also 
excluded  turtles  where  egg  parameters  could  not  be  determined  on  66% 
or  more  of  the  eggs  in  the  clutch.  For  later  recognition,  I  marked  all 
turtles  by  drilling  holes  in  one  or  more  marginal  scutes.  Turtles  were 
returned  to  the  original  collecting  area  for  release  48  h  after  induction  of 
oviposition  (Tucker  et  al.,  1995). 

Eggs  were  incubated  in  moist  vermiculite  with  water  potentials  of 
-150  to  -200  kPa.  Hatchlings  were  weighed  to  0.01  g.  Hatchlings  from 
eggs  collected  during  this  study  were  released  at  the  collecting  sites  of 
their  female  parents  after  being  overwintered  in  captivity. 

I  used  SAS  for  all  statistical  analyses  (SAS  Institute,  1988). 
Because  egg  and  clutch  parameters  were  related  to  measures  of  female 
size,  analysis  of  covariance  (ANCOVA)  was  used  to  compare  means. 
Fisher's  exact  test  was  used  to  compare  frequency  of  occurrence  of 
kyphotic  individuals  at  each  site. 


Results 

Overall  6  (1.72%)  of  349  turtles  examined  were  identified  as 
kyphotic.  Kyphotic  individuals  were  most  common  at  Swan  Lake  where 
3  (3.30%)  of  91  turtles  were  kyphotic.  Kyphotic  females  were  less 
common  at  Stump  Lake  (1.12%,  2  of  179  turtles)  and  at  Pohlman 
Slough  (1.27%,  1  of  79  turtles)  than  at  Swan  Lake.  However,  the 
frequency  of  occurrence  among  sites  did  not  differ  significantly  (Fisher's 
exact  test,  c2  -  1.82,  P  =  0.486,  2  degrees  freedom). 
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Plastron  length  of  kyphotic  turtles  was  essentially  the  same  as 
that  of  non-kyphotic  turtles  (Table  1).  However,  kyphotic  turtles  had 
relatively  greater  carapace  height  (ANCOVA,  Fi,  341  =  22.23,  F  <  0.0001) 
but  slightly  shorter  carapace  length  (ANCOVA,  Fi,  344  ~  3.95,  F  = 
0.0477)  compared  to  non-kyphotic  turtles  once  corrected  for  differences 
in  plastron  length.  Gravid  body  mass  did  not  differ  between  kyphotic 
and  non-kyphotic  turtles  (ANCOVA,  F\,  340  =  1.53,  F  =  0.2166). 

Although  some  body  proportions  differed,  kyphotic  and  non- 
kyphotic  turtles  were  remarkably  similar  in  reproductive  traits  (Table  1). 
They  did  not  differ  in  clutch  size  (ANCOVA,  Fi,  345  =  0.14,  F  =  0.7060), 
in  clutch  mass  (ANCOVA,  Fi,  ms  =  0.25,  F  =  0.6183),  in  mean  egg  mass 
per  clutch  (ANCOVA,  Pi,  348  =  1.80,  F  =  0.1804),  nor  in  mean  hatchling 
mass  (ANCOVA,  Pi.  343  =  1.56,  F  =  0.2131).  Although  the  sample  of 
kyphotic  turtles  was  small,  the  results  did  not  support  the  hypothesis 
that  kyphosis  was  associated  with  reduced  reproductive  effort. 


Discussion 


The  degree  of  kyphosis  observed  among  the  six  turtles  identified 
as  kyphotic  varies  with  some  being  only  slightly  hump-backed  but  others 
being  very  aberrant  in  appearance.  Such  highly  modified  turtles  suggest 
that  kyphosis  would  interfere  with  normal  live  processes  of  turtles  such 
as  swimming,  resource  acquisition,  and  reproduction.  The  initial 
hypothesis  that  kyphosis  would  interfere  with  reproduction  in  kyphotic 
females  is  not  supported  by  the  data  gathered  on  six  naturally  occurring 
sexually  mature  kyphotic  female  red-eared  sliders.  Apparently,  once  a 
kyphotic  female  reaches  maturity,  the  morphological  aberration  has  no 
effect  on  her  fitness  as  measured  by  reproductive  output. 

However,  kyphosis  is  relatively  rare  among  adult  females. 
Moreover,  no  turtle  species  or  subspecies  has  evolved  a  carapace  that  is 
normally  kyphotic  ( sensu  Carr,  1952)  even  though  many  turtle  species 
and  subspecies  have  markedly  domed  carapaces  (Ernst  and  Barbour, 
1989;  Gibbons  and  Lovich,  1990).  Assuming  that  kyphosis  has  a 
heritable  basis,  then  selection  appears  not  to  favor  it.  It  may  be  that 
kyphosis  affects  other  life  stages  more  than  it  appears  to  affect  sexually 
mature  females.  Furthermore,  nothing  is  known  about  the  affect  of 
kyphosis  on  survivorship  at  any  stage  of  development  in  any  turtle. 

None  of  the  kyphotic  turtles  that  I  examined  had  any  signs  of 
past  injury  that  might  account  for  their  condition.  Thus,  I  attribute  the 
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kyphotic  condition  of  the  turtles  that  I  studied  to  developmental  or 
genetic  errors.  At  present,  nothing  is  known  about  the  genetic  basis  of 
kyphosis.  If  the  condition  has  a  heritable  basis,  then  the  gene  or  genes 
responsible  for  it  must  be  relatively  uncommon  because  only  2  of  78 
hatchlings  from  seven  kyphotic  females  (6  from  1996  and  1  other 
collected  in  1994)  appeared  kyphotic.  This  frequency  of  occurrence  (i.e., 
2.56%)  is  within  the  range  observed  for  adult  females  from  the  three  sites 
studied  (i.e.,  1.12-3.30%).  However,  only  the  most  aberrant  hatchlings 
can  be  confidently  identified  as  kyphotic.  Others  from  these  78 
hatchlings  might  have  developed  kyphosis  had  they  been  grown  to 
maturity. 

Thus,  my  study  adds  little  to  our  understanding  of  the  basis  of 
kyphosis  other  than  to  confirm  that  it  is  a  difficult  phenomenon  to 
study.  Nonetheless,  the  study  is  important  because  it  demonstrates  that 
kyphosis  does  not  necessarily  interfere  with  reproduction  among 
naturally  occurring  female  turtles. 
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ON  THE  OCCURRENCE  OF  BIFURCATION  IN  THE 
SCINCID  LIZARD  EUMECES  ANTHRACINUS 


Caudal  autonomy  occurs  in  reptiles  when  caudal  vertebrae 
fracture  at  distinct  regions  called  fracture  planes  (Bellairs  and  Bryant, 
1985).  In  most  Scincidae,  the  first  four  to  ten  caudal  pygals  lack  fracture 
planes,  with  fractures  occurring  distally.  In  the  majority  of  the  known 
cases  of  lizard  autotomy,  the  tail  fractures  along  an  intravertebral 
vertical  cartilaginous  stratum.  In  this  way  the  vertebra  is  divided,  with 
each  segment  containing  corresponding  parts  of  vertebrae,  integument, 
axial  musculature  and  adipose  tissue  (Arnold,  1984;  Bellairs  &  Bryant, 
1985),  which  furthers  regeneration. 

While  examining  some  350  specimens  a  single  specimen  (OMNH 
26037)  from  Beavers  Bend  Park,  McCurtain  County,  Oklahoma, 
collected  by  the  Oklahoma  Biological  Survey  on  16  April  1949  was  noted 
with  a  bifurcated  tail.  In  the  specimen  at  hand  both  branches  of  the 
bifurcation  are  asymmetrical  (Fig.  1).  The  smaller  of  the  two  being  the 
right  side,  30  mm  while  the  left  side  measuring  35  mm  from  the  cloacal 
opening.  The  bifurcation  is  approximately  15  mm  from  vent,  with  no 
indication  of  injury.  Total  length  of  this  male  is  42  mm. 

Reports  of  bifid-  and  even  occasional  trifid-tailed  lizards  are 
occasionally  reported  in  the  literature,  however  this  is  the  first  report  of 
such  an  anomaly  in  Eumeces  anthr acinus,  and  the  taxon  E.  a.  pluvialis. 

I  am  greatly  indebted  to  Dr.  Laurie  J.  Vitt  of  the  University  of 
Oklahoma  for  the  loan  of  the  specimen. 
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AMPHIBIANS  AND  REPTILES  OF  NEW  MEXICO,  by 
William  G.  Degenhardt,  Charles  W.  Painter  and 
Andrew  H.  Price,  504  pp.  149  color  illus.,  123 
maps,  University  of  New  Mexico  Press.  $35.00, 
Cloth. 


In  recent  years  we  have  seen  a  number  of  comprehensive 
monographs  on  the  herpetofauna  of  different  states,  although  we  have 
not  seen  a  monograph  on  the  herpetofauna  of  southwestern  United 
States  since  Lowe,  Schwalbe  and  Johnson  (1986)  on  the  venomous 
reptiles  of  Arizona,  and  the  long  out  of  date.  Snakes  of  Arizona,  by 
Fowlie  (1965).  The  only  other  available  reference  was  written  by  Robert 
Stebbins,  and  was  a  more  generalized  identification  manual  for  the  entire 
western  United  States. 

During  the  past  couple  of  years  two  separate  books  have  been 
published  on  the  herpetofauna  of  the  American  Southwest.  It  is  ironic 
that  both  these  books  were  written  about  the  same  state  of  New  Mexico. 

After  the  Table  of  Contents,  Preface,  and  Acknowledgments  the 
authors  provide  a  brief  sketch  of  the  physiographic  features  of  New 
Mexico,  along  with  vegetational  and  topographical  data.  This  is  followed 
by  eleven  excellent  colored  illustrations  of  the  known  physiographic 
divisions,  and  an  additional  123  plates  illustrate  each  species  discussed 
and  all  of  these  are  informative  and  aesthetically  pleasing. 

The  brief  history  of  the  herpetology  of  New  Mexico  is  highly 
informative,  and  is  followed  by  a  checklist  of  species  found  within  the 
state.  The  amphibian  section  covers  some  26  species  found  within  the 
state,  in  no  less  than  75  pages,  and  is  provided  with  keys  for  the  known 
tadpoles  and  salamander  larvae  by  Ron  Altig.  The  next  264  pages  are 
devoted  to  the  97  species  of  reptiles  found  within  the  state.  Illustrated 
keys  are  provided  for  the  salamanders,  toads  and  frogs,  turtles,  lizards, 
and  snakes.  Each  species  account  averaging  two  to  two-and-one-half 
pages  and  provides  an  historical  review  of  prior  taxonomic  and 
nomenclatorial  changes  for  each  species,  followed  by  descriptive 
accounts  on  distribution,  description,  systematics  which  lists  all 
subspecies  known,  along  with  information  regarding  subspecies  found 
within  the  confines  of  the  state,  behavior,  reproduction,  habitat,  food 
habits,  parasites,  along  with  remarks  on  the  most  recent  revisionary 
studies,  and  comments  regarding  further  studies. 


Bulletin  of  the  Maryland  Herpetological  Society 


page  181 


Volume  33  Number  4 


December  1997 


Following  the  species  accounts  the  authors  provide  information 
on  four  species  of  amphibians  and  fifteen  reptiles  of  questionable 
occurrence  within  the  state.  This  is  followed  by  a  listing  of  scientific  and 
common  plant  names  used  throughout  the  text,  along  with  a  list  of 
museum  symbolic  codes,  glossary,  and  literature  cited  section  of  nearly 
1600  references  and  index  rounding  out  this  excellent  volume. 

The  authors  mention  that  such  species  as  Pseudacris  triseriatata, 
Phrynosoma  douglassi,  Sceloporus  jarrovii,  S.  magister  and  Urosaurus  ornatus 
are  in  need  of  revisionary  study,  along  with  common  name  changes  for 
the  recently  described  Pseudemys  gorzugi  (Western  River  Cooter),  and 
Terrapene  ornata  from  (Western  Box  Turtle)  to  (Ornate  Box  Turtle).  The 
authors  have  also  made  several  corrections  regarding  type  localities  and 
new  designations,  along  with  date  changes  throughout  the  text.  Several 
important  changes  regard  such  species  as,  Gastrophryne  olivacea  from 
which  no  type  specimen  has  been  designated,  and  the  authors  restrict 
ANSP  2745  as  the  likely  holotype.  The  holotype  of  Cnemidophorus 
inomatus  juniperus  (MSB  5026)  actually  comes  from  3  miles  north  and  2 
miles  east  of  San  Antinito,  and  not  "San  Antonio"  as  stated  by  Wright 
and  Lowe  (1993).  Comments  on  several  other  species  regarding  lectotype 
designation  are  in  error  according  to  the  authors,  and  should  be 
paralectotypes.  The  authors  feel  that  Cochran  (1961)  was  in  error  in 
reporting  USNM  7845  as  a  syntype  for  Lampropeltis  pyromelana,  and  that 
USNM  11421  is  the  lectotype  and  USNM  7845  is  a  para  lectotype. 

The  most  comical  comment  by  the  authors  was  on  how  Rana 
catesbeiana  is  protected  in  New  Mexico  even  though  this  species  has 
extirpated  the  major  invertebrate,  and  cold  blooded  vertebrates  from  the 
lower  portions  of  the  Rio  Casas  Grandes  region.  The  authors  comment, 
"that  in  view  of  the  detrimental  effect  on  other  wildlife,  this  protection  is 
inconsistent  with  good  conservation  practices." 

The  authors  have  provided  a  corrigenda  of  some  23  corrections 
(1996).  Otherwise  the  volume  is  filled  with  important  taxonomic  and  life 
history  data  and  is  an  indispensable  work  on  the  herpetofauna  of  New 
Mexico,  as  well  as  an  important  addition  to  anyone  having  a  vested 
interest  in  southwestern  United  States. 
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Notes: 


HERPETOLOGICAI.  ASSOCIATION  OF  AFRICA 


The  Herpetological  Association  of  Africa  is  dedicated  to  the  study  and  conservation  of  African 
reptiles  and  amphibians.  Members  receive  two  issues  of  the  journal,  African  Journal  of  Herpetology 
ISSN  0441-6651  (review  papers,  research  articles,  short  communications,  book  reviews)  and  two 
newsletters,  African  Herp  News  ISSN  1017-6187  (short  articles,  life  history,  distribution  and 
snakebite  notes,  bibliographies,  husbandry  hints,  announcements  etc.)  per  year.  Both  English  and 
French  language  contributions,  especially  those  dealing  with  African  reptiles  and  amphibians,  will 
be  considered  for  publication  in  the  journal. 


Membership  outside  Africa 


Dollar  payments 

1  year  membership  $25.00.  Submit  in  U.S.  Dollars  by  personal  cheque  or  money  order. 

3  year  membership  $70.00.  Submit  in  U.S.  Dollars  by  personal  cheque  or  money  order. 

(No  U.S.  "postal”  money  orders  or  U.S.  Dollar  "Eurocheques";  Rand  Eurocheques  acceptable) 

Rand  payments 

1  year  membership  R100.00.  Submit  in  ZAR  or  Rand  by  bankers  draft  or  money  order. 

3  year  membership  R270.00.  Submit  in  ZAR  or  Rand  by  bankers  draft  or  money  order. 


Interested  persons  should  contact:  The  Secretary/Treasurer,  P.O.  Box  20142,  Durban  North  4016, 
South  Africa  (Tel.  031  -  846  402). 


Special  Offer 

Proceedings  of  the  FitzSimons  Commemorative  Symposium 
South  African  Lizards:  50  Years  of  Progress 
and 

Third  HAA.  Symposium  on  African  Herpetology 


The  Third  HAA.  Symposium  on  African  Herpetology  was  held  at  the  Transvaal  Museum  in 
Pretoria  from  11  to  15  October  1993.  The  proceedings  have  now  been  published  in  book  form: 
ISBN  0-620-21569-0,  228  pages,  A5  size,  firm  cover,  glue  &  stitch  bound.  The  first  part  of  the  book 
is  dedicated  to  papers  presented  at  the  FitzSimons  Commemorative  Symposium  held  on  the  first 
day,  celebrating  50  years  since  the  publication  of  V.F.M.  FitzSimons’  1943  monograph  The  Lizards 
of  South  Africa.  In  this  section  taxonomic  changes  which  have  occurred  since  1943  in  all  southern 
African  lizard  families,  as  well  as  amphisbaenians,  are  reviewed  by  experts  on  the  various  taxa. 
Tables  listing  the  taxa  recognised  by  FitzSimons,  together  with  currently  recognised  taxa,  are 
presented  for  most  families.  Some  accounts  include  summaries  of  all  known  life  history  and 
ecological  data.  A  comprehensive  listing  of  all  papers  published  by  FitzSimons  is  also  included. 
The  rest  of  the  book  comprises  mainly  extended  abstracts  of  papers  and  posters  presented  during 
the  remaining  days  of  the  symposium. 

The  book  is  now  available  from  the  Secretary/Treasurer  (P.O.  Box  20142,  Durban  North  4016, 
South  Africa)  at  the  special  price  of  $20.00,  postage  and  packaging  included. 
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Society  Publication 


Back  issues  of  the  Bulletin  of  the  Maryland  Herpetological  Society,  where 
available,  may  be  obtained  by  writing  the  Executive  Editor.  A  list  of  available  issues 
will  be  sent  upon  request.  Individual  numbers  in  stock  are  $5.00  each,  unless 
otherwise  noted. 

The  Society  also  publishes  a  Newsletter  on  a  somewhat  irregular  basis. 
These  are  distributed  to  the  membership  free  of  charge.  Also  published  are 
Maryland  Herpetofauna  Leaflets  and  these  are  available  at  $.25/ page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to  the  Executive  Editor.  Manu¬ 
scripts  being  submitted  for  publication  should  be  typewritten  (double  spaced)  on 
good  quality  8  1/2  by  11  inch  paper  with  adequate  margins.  Submit  original  and 
first  carbon,  retaining  the  second  carbon.  If  entered  on  a  word  processor,  also  submit 
diskette  and  note  word  processor  and  operating  system  used.  Indicate  where 
illustrations  or  photographs  are  to  appear  in  text.  Cite  all  literature  used  at  end  in 
alphabetical  order  by  author. 

Major  papers  are  those  over  5  pages  (double  spaced,  elite  type)  and  must 
include  an  abstract.  The  authors  name  should  be  centered  under  the  title,  and  the 
address  is  to  follow  the  Literature  Cited.  Minor  papers  are  those  papers  with  fewer 
than  5  pages.  Author's  name  is  to  be  placed  at  end  of  paper  (see  recent  issue).  For 
additional  information  see  Style  Manual  for  Biological  Journals  (1964),  American 
Institute  of  Biological  Sciences,  3900  Wisconsin  Avenue,  N.W.,  Washington,  D.C. 
20016. 


Reprints  are  available  at  $.07  a  page  and  should  be  ordered  when  manu¬ 
scripts  are  submitted  or  when  proofs  are  returned.  Minimum  order  is  100  reprints. 
Either  edited  manuscript  or  proof  will  be  returned  to  author  for  approval  or 
correction.  The  author  will  be  responsible  for  all  corrections  to  proof,  and  must 
return  proof  preferably  within  7  days. 
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